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much the more costly, it is still being used 
for that purpose in some cases where coal 


money thrown away, as the workmen would 
not consent to its use. They had long been | 


Thirty-six-inch Tool Grinder. | A New Chucking Lathe. 





We give on this page an illustration of an|is as readily obtainable as it usually is, 


improved tool grinder made by the Horner| and where it is not likely that oil would’ ported by a broad canvas band passing over 


Machine Company, Holyoke, Mass. 

Wheels up to 36 inches in diameter, 4 
inches thick, are used on the machine, the 
collars being adapted for a 20-inch hole 
through the wheel. 

The shield or hood which covers the wheel | 
is made very substantial, is adjustable, and 





is used in supplying water to the wheel. 


In the base of the machine is a pump | 


which takes the water after it has been 
thoroughly cleansed by settlement and filtra- 
tion in various receiving pans, and forces it 
up to the hood, where it may be applied to 
the wheel, either at the back or in front, or 
both, as may be desired, the supply of water 
being abundant and readily controllable. 
The inside of the hood is so formed as to 
catch and hold the water on the 
surface of the wheel, this and the 
water feeder together form'ng a reser- 
voir in which the waeel runs. The 
piping is all metallic, and the pipe 
which passes over the hood is at- 
tached to it in such a manner that, 
when one union joint is broken, the 
pipe comes away with the hood. 
The front of the machine is rounded 
that the workman stands at the ~ 
same distanc? from it in any p sition. 
The tool rest shown in the engraving 


so 


is furnished with each machine. The 
spindle is 2}§ inches diameter, and 
runs in long self-oiling boxes. The 


floor space occupied over all is 33 
inches by 4 feet 10 inches. 
+m 

The statement that the ‘‘ Teutonic,” dur- 
ing her recent record-breaking trip across 
the ocean, burned something over 300 tons 
of coal per day, again suggests the great de- 
sirability of using 
oil as a fuel for the 
transatlantic —_ves- 
sels, as it undoubt- 
edly would be used 
could its cost be 
brought down to 
something like that 
of coal. To say 
nothing of the fact 
that only about 
one-half the weight 
f oil would be 
necessary, a further 
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continue to be used at any very great loss their foreheads, and to receive so much for 
to the user, 


each sack delivered at the mouth of the shaft. 


To get it there, an ascent of over 200 feet had 
A traveler in Mexico says the natives are to be made by means of ladders, and accord- 
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vreat advantage 
would result from 





the fact that, with 
the fires once start- 
ed at the beginning 
of a trip, they 
would continue to 
burn atamaximum 
until the end, and 
with an amount of 
attention which 
would be so small 
is compared with 
firing coal as to be 
scarcely worth 
Coal 
probably safer than 


noticing, is 




















A NEw Cwuck 


petroleum would be, but the methods of | unwilling to adopt modern ways, and it is 


handling the oil are constantly being im-| nearly impossible to make them change. 


An 


proved, and though comparative tests in| Englishman engaged in mining put up a 


team making have shown the oil to be! hoisting plant, but found at once that it was 








LATHE, 


ingly progress was very slow. But nothing 


would induce them to use the hoisting ma- 


chinery, and it had to be abandoned, every | 


man working in the old fashion. 


a 


= 
Gy 


We illustrate on this page a new chuck- 
ing lathe which has been brought out by the 
Jones & Lamson Co., of Springfield, Vt. 

It is designated by the manufacturers as a 
20x16-inch machine, from the fact that work 
20 inches diameter can be swung in the 
chuck, while the working length of the tur- 
'ret slide, and consequently the depth of 
| work that can be bored continuously, is 16 
| inches. 

Being intended only for chucking, the ex- 
pensive features of the more elaborate ma- 
chines intended for general work are dis- 
pensed with, and only such features used as 
are necessary to the efficient performance of 
the particular functions connected with bor- 
ing and chucking. 

The head is plain back-geared. The tur- 
‘ret is furnished with power feed and the 
‘same sensitive knock-off that is put on all 
their more elaborate machines which have 
been described in our columns from time to 
time. 
which is used to bind the turret in place, 
and this lever is so arranged that when it is 
turned to release the turret it draws out the 


On top of the turret there is a lever 


locking pin also at the same time, so that 
the turret is immediately ready to be turned 
forward or backward to any desired posi- 
tion (which in this machine is done by hand), 
after which the reverse motion of the lever 
throws in the locking pin, and again binds 
the turret. It will be seen that this double 
function of the lever saves two operations 
for each position of the turret, and of course 
will prove a great convenience as well as 
saving of time. 

When desired, a cross-slide with tool-post 
and stops for gauging the movement of the 
slide is furnished, this being used for facing 
or similar work. 

With the machine there is provided a rest 
for tool bushings, 
triple friction coun- 
ter-shaft, and 
wrenches, etc. The 
hole through the 
spindle is 2 inches 
diameter; cone 
steps, 6, 8, 10 and 
12 inches; belt 
width, 38 inches; 
length of bed, 100 
inches; weight, 
2,700 pounds. 

Sn ee 

It is reported that 
the Chinese govern- 
ment is looking into 
the matter of an im- 
shoulder 
arm for its troops, 


proved 


and that a commis- 
the em- 
peror will soon visit 
England to exam- 
ine and test guns 
with a view to the 
selection of the one 


sion from 


. which seems best 

adapted to their 
The commis- 
sion, it is reported, 





use, 


| will have instructions to especially exam- 
|ine into the merits of the Lee magazine 
‘rifle which is now by the British 
| troops, and to compare it with the guns 


used 
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of the European armies. The Lee rifle 
is an American invention which has been 
adopted by the British army after the most 
thorough competitive tests with other arms, 
and it is thought that the Chinese officials 
having the report of the British officers on 
this trial before them will be very likely to 
adopt the gun. If so, then it is thought to 
be pretty certain that the guns will have to 
be made in this country, at Ilion, N. Y. It | 
is expected that consignments of rifles will | 





be required to begin within three months of | 
the signing of the contract and that at least | 


500,000 rifles will be required. 

The Chinese are reported as being interested 
in light field batteries of rapid-fire | 
guns and that there is an excellent chance of | 
securing a large order for Hotchkiss guns, | 
which will be made in this country, either at | 
the shops of the Pratt & Whitney Co., or 
Colt’s Armory, or both. 

SS 
Engines for the U. S. Armored Cruiser 
** Maine.” 


also 


The pair of triple-expansion engines for 
the U.S. cruiser ‘‘ Maine,” which have been 
in course of construction at the shops of 
the Quintard lron Works, East 12th street, 
New York, have been completed and erected 
in theabove shops. Previous to their ship- 
ment to the cruiser, they were exhibited, and 
an opportunity was given to engineers and in- 
vited guests interested in this class of work 
to inspect the engines. The high-pressure 
cylinders are 35'5 inches diameter ; inter- 
mediate cylinders, 57 inches diameter ; and 
the low-pressure cylinders, 88 inches di- 
ameter ; stroke of all the pistons, 36 inches. 
With a steam pressure of 135 pounds, and 
running at a rate of 132 revolutions per 
minute, the combined horse-power, including 
the auxiliary engines for working the air- 
pumps, etc., is rated at 9,000. None of the 
auxiliary engines, excepting those two which 
will be used for turning the main engines on 
board the ship when the latter have no steam, 
were exhibited. These turning 
engines are of the simple upright type, and 
each has two cylinders 6inches diameter and 
8 inches stroke. To make the exhibition in- 
teresting, steam was supplied to the turning 
engines and these furnished the power for 
running the larger ones up to about 17 turns 
per minute during the exhibit. This, of 
course, was no test forthe large engines, as 


small 


has been erroneously stated in some of the} 


daily papers; all it really did show was, 
that the engines were in proper alignment, 
with sufficient clearance allowed in the mech- 
anism so that the moving parts would not 
interfere with each other, and that everything 
worked very smoothly and satisfactorily. If 
our casual observation is not at fault, great 


able, that is to say, not more than 15 feet 
from the surface of the water to the inlet 
of the condenser. Here the water can be 
made to flow into the neighborhood of the 
condenser by gravitation, through pipes, 
not necessarily strictly air-tight, and to dis- 
charge into a well made for that purpose. 
Then to furnish the injection pipe with a 
foot valve on the lower end, and suspend it 
in the center of the well, some 12 inches or 
more from the bottom, and covered by 3 
or 4 feet of water, is far better than attempt- 
ing to draw the water by suction through so 
great a distance, with the risk of losing the 
vacuum by leaky joints somewhere in such 
a length of pipe. 

The chief objection to such an arrange- 
ment, however, would be the great expense 
in the excavation necessary for such a depth. 

Next, suppose the water level to be un- 
favorable for such an arrangement as de- 
scribed ; then auxiliary engine 
could be located somewhere near the supply, 
and the water pumped through pipes into 
the vicinity of the condenser. This Jike- 
wise is objectionable from an economical 
standpoint, inasmuch as that small steam 
pumps are not usually of the most economi- 
cal kind of steam machinery, 

Or, again, it may be required to furnish 
large quantities of exhaust steam, of say 
a half pound pressure or more above the 
atmosphere, for purposes outside of the en- 
gine’ In such a case also the condensing 
engine would not be admissible. 

These or some other of the many diflicul- 
ties may be in the way, and the only alter- 
native then is to adopt the non-condensing 
engine, which, however, if compound, and of 
good proportions, would be far more eco- 
nomical than a single-cylinder non-condens- 
ing. 

Let us consider, then, that we are contem- 
plating the design and proportions of a non- 
condensing compound engine. 

The first question is that of the steam 
pressure to which we may be limited, and, as 
was seen in the second paper, the economy 
will depend largely upon the higher press- 
ure, 

In the first place a non-condensing engine 
must expand at a pressure at least a little 
above the atmosphere, say half a pound 
per square inch or so, so as to overcome any 
frictional resistance in the exhaust passages 
and pipes, or the back pressure valve, which 
may be placed at the end of the line. 

Of course, the atmospheric pressure, com- 
pared with the steam gauge, will depend 
upon the altitude; but assuming that it is 
equal to 15 pounds absolute per square inch, 
and then, as above, allow for frictional resist- 
ance 4 pound per square inch. Then the 


above an 





credit is due to the designer, Engineer-in- | 
Chief Geo. W. Melville, U. S. N., for the 
general design and excellent proportions of 
the different parts of the engines ; and con- 


gratulations are due to the builders for the | 
excellent manner in which they have done | 
that | 


their work. There is little doubt but 

these engines will give as good an account of 

themselves when they are put to a test on the 

cruiser, as they appeared to doin the shops 
of the builders. 

SR ee 

Compound Engines. 


By JAMES TRIBE. 


THIRD PAPER. 
NON-CONDENSING COMPOUNDS, 


The condensing compound is not under 


all circumstances the most economical type | 


of engine. 
It is well known that about 20 feet lift and 


500 feet of pipe should be regarded as the | 


limit for distance through which the supply 
of water for condensing purposes should be 
drawn by the vacuum of the condenser ; 
and it may be impossible to locate the en- 
gine within this limit. Then the question 
arises: What can be done, to be the most 
satisfactory under the circumstances? Sup- 
pose the distance of the water supply ex- 


ceeds 500 feet, but let the levels be favor- 


terminal pressure must not fall below 15.5 
pounds, which we assume to be equal to the 
back pressure, or otherwise a loop will ap- 
pear on the indicator card at the lower end 
of the expansion line, indicating an objection. 

If, then, we have 15.5 as terminal pressure, 
and the engine contemplated is a two-cylin- 
der compound, we ought to expect at least 
nine expansions, or as Many as twelve, pro- 
viding the steam can be raised to an initial 
| pressure equivalent to it, which can be de 
termined by Rule 3, thus: 

Initial pressure in absolute pounds per 
square inch. 

Rule 3.—Terminal pressure multiplied by 
the number of expansions. 

ist.—Then for 9 expansions, and 15.5 
pounds terminal pressure, we have 9 X 15.5 
|= 139.5 pounds absolute, or 139.5 less 15 


| “ 
= 124.5 gauge. 


2d.—For 12 expansions, and 15.5 pounds 
terminal pressure, we have 12 x 15.5 = 186 
pounds absolute, or 186 less 15 = 171 pounds 
gauge; to this add say 4 pounds for loss 
by condensation. 

The above rule can, of course, be applied 
for any number of expansions, and any ter- 
minal pressure, 

Nore.—In dealing with the laws of ex- 
panding steam always figure the pressures 
in absolute pounds, and not pounds above 
| the atmosphere, as recorded by the steam 
| gauge. Serious errors have been made by 
the oversight of this fact. 

We will now work 


out 


one example, 








which, if followed closely in the order 
used, will help in figuring others under dif- 
ferent conditions. 

Example.—Required, the diameters of cyl- 
inders for a 500 horse-power two-cylinder 
compound non-condensing engine. 

Assuming steam pressure 175 pounds 
above atmosphere. 

Back pressure + pound above atmosphere. 

Piston speed 480 feet per minute. 

Deal with the high pressure first, then 
with the low, following step by step in the 
following order : 


HIGH PRESSURE. 

1st.—Find total number of expansions. 

Rule 1.—Steam pressure, absolute, divided 
by terminal pressure in low-pressure cylin- 
der. 

175 

190 + 15. 

sions. 

2d.—Find number of expansions in each 
cylinder. 

Rule 2.—Extract the square root of total 
expansion. 


15 = 


= is 


90 pounds absolute. 


ad 
5 minus loss = 11.9 expan- 


1 
2 


11.9 total expansions. 
4/11.9 = 3.45 expansions in each cylinder. 
3d—Find forward pressure per square 
inch, 
Rule 4.—Initial pressure, 
hyp. log. of expansions + 1, 
number of expansions. 


multiplied by 
and divide by 


Hyp. log. 3.45 = 1.238. 
Hyp. log. + 1 = 2.238. 
190 x 2.238 — 123.2. 


3.45 

4th.—Find back pressure per square inch. 
Back pressure should equal terminal press- 
ure. 

Rule 5.—Initial pressure divided by num- 
ber of expansions: 

190 + 3.45 = 55 pounds. 
5th.—Find mean effective pressure per 
square inch. 

Rule 6.—Forward pressure, minus back 
pressure: 

123.2 — 55 = 68.2 pounds. 
6th.—Find effective area of piston. 

Rule 7.—Total foot-pounds, divided by 
the product of piston speed in feet per min- 
ute multiplied by mean effective pressure. 

Norg.—The work in each cylinder should 
be equal, viz., 250 horse power each: 

250 x 33,000 8,250,000 foot-pounds. 
Piston speed by mean effective pressure by 
effective area. 
480 X 68.2 by effective area. 
8,250,000 
"* 480 x 68.2 
7th.—Find diameter of cylinder. 

Rule 8.—Extract square root of effective 
area of piston plus half area of rod, 
divided by .7854. 

Nore.—Assume half area of rod as eight 
square inches. 

252 + 8 = 260 square inches area. 


— 959 


= “0K 


square inches. 


260 
/ ~~. = 18.2 diameter. 
.7854 
LOW PRESSURE. 


8th.—Find initial pressure in pounds ab- 
solute. 

Rule 9.—Terminal pressure in high-press- 
ure cylinder. 

Notre.—Assume that receiver is well pro- 
tected. Initial pressure equals 55 pounds. 

9th.—Find mean forward pressure. 

Rule 4.—Initial pressure, multiplied by 
hyp. log. of expansion plus 1, and divide by 
number of expansions. 


Hyp. log. of 3.45 = 1.288. 
Hyp. log. + 1 = 2.238. 
55 2.238 one . 
eS 8 35.7 pounds per sq. inch. 
3.45 


10th.—Find terminal and back pressure. 

Rule 5.—Initial pressure, divided by num- 
ber of expansions, minus loss by condensa- 
tion, 55 + 3.45 = 15.9 less .4 15.5 back 
pressure. 

11th.—Find mean effective pressure. 

Rule 6.—Forward pressure, minus back 
pressure, 35.7 — 15.5 = 20.2 pounds. 

*12th.—Find effective area of piston. 

Rule 7.—Total foot-pounds, divided by 
the product of piston speed in feet per min- 
ute, multiplied by mean effective pressure. 

Notr.—This cylinder also to develop 250 





H. P.; 250 x 33,000 = 8,250,000 foot-pounds. 
Piston speed by mean effective pressure by 
effective area, viz., 480 x 20.2 by effective 
area: 
8,250,000 

480 < 20.2 
13th. Find diameter of cylinder. 
Rule 8.—Extract square root of effectiy; 
area of piston plus half area of rod divided 
by .7854. 

Nore.—Assume half area of rod 
square inches; 851 + 12 = 

863 _ 


area. 
Pei / 1,099 
.7854 


Collecting the results of the above caleu- 
lation together, we have: 


= 851 square inches. 


as 12 
863 square ipche; 


| 


33.15 diameter, 








HiGH PRESSURE. Low PRESSURE. 


Effective area of piston = Effective area of pistor 
252 square inches. = 851 square inches. 


Speed of piston = 480 feet Speed of piston = 48 
per minute. feet per minute. 

Mean effective pressure Mean effective pressur: 
per sq. in. = 68.2 pounds.| per square inch = 20.2 


252 x 480 x 68.2 _ 950 py, p, 851 X 480X202 _ ox9 1 p 
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Table 4 is arranged to assist in finding the 
proper proportions of non-condensing com 
pound engines for various steam pressures, 
ranging from 100 pounds to 175 pounds 
above the atmosphere. For instance, by the 
use of these figures the areas of the cylinders 
for any given horse-power can be readily ob- 
tained. 

Example 2. Find the area of each cylinder 
fora 200 H. P. engine. Piston speed 400 


feet per minute, and steam 130 pounds 
gauge. 
{M. E. Press. under column 
, } for 130 lbs. = 53.1 
High Press. - as ik 
| then 83,000 xX _100 
n 53.1 x 400 
155.3 sq. in. area. 
{ Ratio of area under 130 Ibs 
Low Press. gauge = 2.91; then 155.3 x 


2.91 = 452 sq. in. area 


-_ 

The steamship ‘‘ Etruria,” while recently 
making the passage to this country, had her 
decks swept by a great wave, although the 
sea Was comparatively smooth. It happened 
at a time when the passengers were in their 
berths, but it seriously injured several of 
the crew, one at least having since died of 
his injuries. When the passengers learned 
of the accident they subscribed fifteen hun 





dred dollars for the injured men. 
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Improved Wood-working Machines. 


On this page we give some illustrations of 
improved wood-working machinery recently 
brought out by the Cordesman Machine 
Company, of Cincinnati, Ohio. The first 
of these is a double cut-off saw, technically 
known as a bolt and stave equalizer. It 
used for such work as cutting up the stock 
for barrel and cask staves or similar work up 
to 50 inches in length. As will be seen, the 
frame is of the A form, carrying the shaft 
at the top, on which there are two sleeves 
carrying the saws ; 


is 


these sleeves being ad- 
justable to or-from each other to any dis- 
tance within the specified limit, 7. 50 
inches. Pivoted near the bottom of the 
frame and in front is aswinging frame which 
is balanced by a weight at the back, and 
carries two rests which are also adjustable 
to any desired distance apart on the swing 
ing frame. The work is placed in these 
rests and swung forward to the saws. The 
arbor is of steel, 2} inchesdiameter ; is splined 
its entire length for driving the saws in any 


é., 


position, and runs in long, pivoted, self-oil- 
ing boxes. The saws are 
eter. The machine is substantially built, and, 
of course, is adapted to a large class of work 
in furniture factories, carriage and wagon 
shops, agricultural implement works, ete. 

The second machine is a saw table having 
a frame of hard wood, mortised and bolted 
together, and finished with shellac varnish. 
The top is of strips of maple and beech 
glued together, and with cross-pieces fastened 
below. It is hinged at the back part of the 
frame, and is raised to any desired 
height by the screw and hand-wheel 
shown. 
height by the clamps seen at the side 
of the machine. 


23 inches diam- 


It can be also clamped at any 





AMERICAN 


fire pumps are tested every few days, and 
every effort is made to keep them ready for 
sharp duty. 


-_—-2>-— 


A Sawyer on Wings. 


The bill of a mosquito is a complex insti- 
tution. It hasa blunt fork at the head and 
is apparently grooved. Working through 


the groove and projecting from the angle of 
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pumping the blood can be inserted. 
sawing process what 
of the victim 


The 
the 
to 


is grates 


and 


upon 
nerves 
strike 
Health. 


causes him 


——_+ e—_—_—_ 
The typewriter has hitherto been supposed 

to be an English invention, subsequently de- 
veloped by the Americans; but a patent has 
| been discovered the French 


in archives 


wildly at the sawyer.—Journal of 


. 
. 
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Whitworth’s Quick Return and Jim 
Crow Planers. 
By C. W. CRAWFORD. 
The device known as the Whitworth 


quick return is popularly believed to have 
originated at the works of Sir Joseph Whit- 
worth, at Manchester, England. A recent 
visit to these works failed to disclose any 
tools having it on, but instead, all the large 
tools of the kind were operated by plain 
crank motion. However, the quick returns 
might have been up-stairs among the small 
tools. 

There is one species of tool there that the 
old-time machinists have heard of, but few 
have ever seen—the Jim Crow planer. This 
tool was generally supposed to be a myth, or 
at least to have become extinct, but it is there 
doing excellent work. Some of them have 
two tool slides, and the turnabout motion 
is very graceful, and the tool falls into the 
cut as accurately as any other planer. The 
tool 1 sort of diamond point, and evi- 
dently requires careful setting to cut equally 
both ways. The speed is the same both 
ways, and they are all screw planers, but, 
unlike the usual screw planer, they are almost 
noiseless, 


is : 


While these machines seem to be 
very good for surfacing, I think they are no 
good for general purposes. 

All of the heavy machines and some light 
in Whitworth’s, as well as in other 
by link leather belts. 
These belts are ‘‘ old” in that country, but 
they are claimed to be superior to any other, 
—~ The English lathe, with its open 

head and tail-stocks, 


ones 


shops, are driven 


and exposed 























On the table is a fence which is 
adjustable up to 24 inches, there being 
a graduated rule for this, which indi- 
cates the setting at a glance. 

The arbor is of steel, runs in long, 
self-oiling connected with 


pulley either outside or between the 


bearings 
bearings. There isan improved auto- 
matic expansion device on the arbor, 
whereby the saw is automatically cen- 
tered, regardless of differences in size 
of the holes in the saws. 

The machine is built, when desired, 
with a self-feeding attachment, which 
fastens to the top of the table, the 
stock being driven by a spur wheel 
which acts on that part of it which is 
afterwards by the 
when not 
can be swung out of the 
way. This 
built in six sizes, with 
tables from 29x48 inches 
38x78 


removed saw. 


This attachment, in use, 


machine is 


to inches, and 


other in 
tion, 

The third 
What is known as a dou 
le belt 
ind is used in finishing 


parts propor- 


machine is 


sand machine, 


spokes, neck yokes, 


vagon and carriage gear- 


other 


noe 


handles and 
irregular forms of work. 
lhe frame is constructed 
if the same material and 
1 the same manner 


as 


hat described above. 
\t one end of the frame 
s the driving — shaft, 


vhich is supplied with 
ight and loose pulleys 
x54 inches; the sand 
elt pulleys being out- 
ide the frame, so that belts may be readily 
hanged, 


ble 


The tension pulleys are adjust 
independently of each other by means 
i the 
hafts are of steel, and run 
XCS, 


screws and hand-cranks shown. 


in self-oiling 


——+4 
The 
zen steam tugs in the vicinity of New 
ork, 
se of towing boats and tloats, but they 
rma very efficient fire department. Their 


Erie railroad has somethir like a 


or 
1s 


These tugs are not only for the pur- 
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IMPROVED Woop-WoORKING MACHINERY. 


the fork is a lance of perfect form, sharp- 
ened with a fine bevel. Beside it the most 
perfect lance looks like a hand-saw. On 
either of ar 
ranged, with the points fine and sharp and 
the teeth well defined and keen. The backs 
of these saws play against the lance. 


side the lance two saws are 


1g 

When the mosquito alights with its pecu- 
liar hum, it thrusts its keen lance and then 
enlarges the aperture with the two saws 
which play beside the lance until the forked 


bill with its capillary arrangement for 


which gives the credit of originating the 
idea to a Frenchman, M. Pogrin, of Mar- 
who illustrated his 


‘With a 


“é 


and 
apparatus as far back as 1833. 
little practice,” 
write as rapidly with the ktypographic pen 
I have called it 
the ktypographic machine or pen, because 
it prints by striking. 
art.” Latest developments of the in 
vention are a typewriter for the blind. —Ma- 


chine ry. 


seilles, devised 


says the author, one can 


as with the ordinary pen. 


It will give birth toa 
new 


gears—having no apron—cast gears 
of coarse pitch, ete., is an awkward 
looking machine, and certainly lacks 
the adaptability of the American 
lathe; but it has one excellent feat 
ure, a good long compound rest, ca- 
pable of boring clear through a hole 
without re-setting the tool. 

The subject of Jim Crow planers 


suggests the idea of .a Jim Crow 
shaper. Many of the large, long 


bodied traveling head shapers are too 
expensive for the limited range of 
work that can be doneonthem. The 
ordinary machine is confined to the 
length of its stroke, and the length 
of the machine planing crosswise, 
with only an occasional job requir- 
ing its full length. If the feed mo- 
tion, say four feet long or more, were 
provided with a powerful screw, and 
power applied to it, screw planer fash 
ion, the ordinary power 
motion being used for 
a feed motion meantime, 
and vice versa, the new 
thrown 
out of gear, and the ma- 
chine used 


power motion 
in the usual 


way, its usefulness 


would be greatly — in- 
This would re- 
quire the head of the tool 


slide to be turned at right 


creased. 


angles for the new power 
motion, which can easily 
be done by a substantial 
knuckle joint with a sin- 
gle bolt to tighten it in 
either position. 

The idea of applying 
power both motions 
is not new, but is used 
in the Scotch 
planers’ the 


1o 


‘* wall 
marine 


in 

shops. 

When the stroke of a 

shaper is carried beyond 12 or 14 inches it 
becomes unsteady; hence, if longer work is 
to be done, it may be preferable to use the 
screw power motion; anyway the same size 
machine would cover a greater range of work 
than with the crank motion only. 

Re 


The managers of the great naval exhibi- 


tion at Chelsea, England, have consented to 
allow the model of Nelson's ship, the ‘* Vic- 
tory,” to be transferred to the Columbian 
Exposition, 


































4. 


Whaleback Steamer “ Wetmore.” 
The accompanying illustrations represent 
the appearance of the whaleback 
steamer ‘‘Charles W. Wetmore,” and 
views engines. She was originally 
built the 
Atlantic successfully, and her arrival in the 


general 
two 
of her 
for coast service, but has crossed 
river Mersey created much public interest. 
The design of her hull is an innovation in 
marine architecture, probably the greatest 
since Ericsson’s monitor was putafloat. She 
is 265 feet in length, 88 feet in breadth, and 
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au storm is avoided ; in high seas the water 
may wash over the deck without meeting 
any serious obstructions, and this is one of 
the peculiar features of the vessel. 

The engines are of a vertical direct-act- 
ing, surface-condensing type, set fore and 
aft, and drive a propeller. The high-press- 
26 diameter ; low- 
pressure, 50 inches diameter ; and both have 


is inches 


ure cylinder 
a stroke of 42 inches. The main valve in the 
high-pressure cylinder is fitted with a Meyer 
cut-off valve, and the low-pressure cylinder 
is fitted with a double-ported rolling valve 
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and screwed down tightly, so that they be- 
come water-tight, forming practically a 
sealed hull. 

In case of accidents to the machinery, 
sails are used. In a box in the dunnage- 
room there are stowed away sails, tackle, 
mast steps, etc., the masts are stowed under 
the deck amidships, as indicated in the sec- 
tion. In the event of the machinery break- 
ing down during a storm, and where there 
are no soundings, all the hanging fenders are 
got out of the dunnage room, and fastened 
This 


crosshead; and from the same crosshead 
two feed pumps and two bilge pumps are 
worked ; each of these pumps has a diam- 
eter of 3 inches, and all have a stroke of 20 
inches. 

The main shaft is 104 inches diameter, and 
is supported by three main journals. The 
crank-pins are 94 inches diameter and 10 
inches long. 

Steam is supplied by two Scotch boilers, 
11 feet 6 inches diameter and 11 feet 6 inches 
surface is 


long. Their combined heating 


2,930 square feet, and the combined grate to one of the heavy working lines. 
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Sail Plan of Steam Barge 
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Starting Valve 
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24 feet depth of hold, draws 154 feet of 
water, loaded, and bas a dead weight capac- 
ity of 3,000 tons, round 
tlat bottomed, and ended up like the pointed 
The hull is built 
the 


and companion-way leading to the forecastle 


She is decked, 


end of a cigar. of steel. 


The forward turret contains windlass 


below. The wheelhouse and cabin are set 
up on the three turrets aft ; the forward one 
of the 
stack, the second one is over the engine, and 
the third one 


With this arrangement a ponderous bulk 


this set of turrets protects smoke- 


is for the CcCompanion-way. 


above the water to catch and fight the sea in 
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WHALEBACK STEAMER ‘‘ WETMORE.” 


adjustable by means of a slot in the reverse 
lever. The surface condenser, which is also 
arranged to work as a jet condenser, if re- 
quired, is fitted with }inch (external diam 
eter) tubes, packed with patent paper pack- 
ing; they expose a cooling surface of 1,200 
square feet. The circulating water, which 
the at the 
passes Out at the top from the same end, is 


enters condenser bottom, and 
supplied by a double-acting pump 114 inches 
diameter and 20 inches stroke, worked from 
The 
|air pump, which is single-acting, has a diam- 


the forward end of the pump shaft. 


eter of 19 inches; it is worked from 





the ! 


area is 88 square feet. The boilers are con- | line is made fast to the port anchor, as this 
125 | is always ready and easily let go. This will 
pounds per square inch, |} make a good drag with the anchor hanging 


The engines indicate, on the average run, | at a depth of about 40 feet, and working line 


structed for a working pressure of 


about 800 horse-power, but can easily be | with hanging fenders attached, as shown. 
|'This vessel has no forefoot, and the afte 
| deckhouse being larger than the forward one, 


worked up to 1,000 horse power, 
are, of 
placed in the after part of the vessel, as | she will naturally ride ahead to the wind. 


The engines and boilers course, 
the interven-| The advantages of this class of vessels 
ing space from these to the forecastle is un-| are: The cost of building one is less than 
encumbered, and forms the freight-carrying | that of an ordinary freight steamer ; its car- 
The batches in the deck for | rying capacity is greater than that of other 
vessels ; and it can be run for less cost than 


indicated in the illustrations ; 


compartment, 
loading are plainly indicated in the plan. 
These hatches are fitted with rubber linings, | an ordinary freighter. 
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The economic value of this vessel lies not 
only in her great carrying capacity, but is 
due also to the fact that, in addition to her 
load, she is designed to tow other 
barges of similar construction, but which 


own 
have no propelling power of their own, so} 
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SECTION OF STEAMER ‘‘ WETMORE.” 


that the cargo transported during one run 
will be very great in proportion to the en- 
gine power employed. 

This type of vessel, of which tow barges, 
as well as steam propellers are now being 
built, is the result of the pressure of com- 
petition. Although the first of the 
fleet (there are now eleven afloat) excited 
amazement and ridicule among lake vessel 
builders, and was immediately denominated 
‘the pig” by vessel men, these boats have 
proved to be, during their service in the 
face of active competition, very satisfactory 


boat 


to their owners, so that the laugh is now 
differently located. 
This 


comes from 


innovation of naval architecture 
the head of Lake Superior. 
The inventor of this type of vessel is Capt. 
Alex. McDougall, who is now manager of 
the American Steel Barge Company, at West 
Superior, Wisconsin, where these boats are 
being built. It is expected that the build- 


ing capacity of this shipyard will soon 
reach 52 vessels of this type per year. The 
engine for the ‘‘ Wetmore” was built by 


Samuel F. Hodge & Co., Detroit, Mich., to 
whom we are indebted for the blue-print- 
of the engine, from which the illustrations 
have been made, 


aio = 

The overhead trolley system for electric 
roads is rather aptly described by The Press 
asa ‘‘ mighty good thing for a big city not 
to have.” We have opposed this system 
from the beginning, believing fully in elec- 
tric cars, but at the same time believing 
they should be run with less danger to 
human life than is offered by the overhead 
system. 

ape 

A correspondent is desirous of knowing 
how he can drill 
ware flower-pots. 


holes in enameled earthen- 
He thinks the ware is too 


hard to be drilled with a drill moistened 
with turpentine. 
=>: 
Welding Copper. 


The following comes to us from The Eu- 
reka Tempered Copper Company, and gives 
information such as we are glad to publish : 

I see in your Questions and Answers, in 
your issue of August 20th., C. R. B., of 
Va;; ‘* Kindly inform 
me whether copper can be welded. or 
otherwise than by It 


Richmond, writes, 
not, 
brazing. so, please 
vive the process.” 

May we ask you to give him the following 
unswer, viz. : 

The Eureka Tempered Copper Company, 
of North East, Pa., 


Which they make copper perfectly malle 


have a process by 


able, the same as malleable iron,* without 
Changing its Constituent parts by the use of 
any alloys. 

used in a 


This copper can be common 


blacksmith’s shop, the same as malleable 
iron, and can be pounded in any shape, or 
welded in the same manner by heating it to 
the proper heat, and without the use of any 
chemicals or brazing solders of any kind. 
A horse nail or a horseshoe can be made of 
it, or any two pieces can be welded together 
Without any difficulty. 

We only ask you to print this in the inter- 
est of investigators like C. R. B. 


* We presume by malleable iron our correspond- 
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A New Tapping Head. 
The illustrations on this page show the 


head intended 
for use in the drill press, in which the same 


construction of a tapping 
principles have been made use of that have 
been before employed with entire success on 
the in this 
case being sufliciently modified to suit it to 


screw machines ; construction 
the different conditions under which it works. 

Referring to engraving of the parts: // is 
drill press spindle in the ordinary manner. 
Into this socket fits the flanged sleeve ©, 
through which the shank of the 


passes 

















NEW 


socket 


A, and which works freely therein. 
In the tlange of (there isa pin ), which, 
coming in contact with pin /#’ in the socket 
A, drives it while the tapping is being done. 

The outer edge of the flange is threaded 
to fit the upper end of the case or frame @, 
and the lower end of threaded re 
the thimble .V, left-hand 
thread running its entire length, to which is 
fitted the collar 0. 
Na distance equal to the depth of the tap 


Gis to 


ceive which has a 


The tap passes through 


ping to be done, as shown in the general 
the 


usual 


secured in 


the 


view, it being 


the 


perspective 


socket 1 by set screw in 
Ihanner, 

Now supposing the drill press to be pro 
vided with a backing belt, and the device to 


be in use, the tap is brought down to the 


come into contact, and the tapping begins 
and proceeds until sleeve .V comes into con 
tact the 
all parts of the head except the socket 1 


with work. When this happens 
| with the tap are prevented from going down 
further, and, as the tap continues to descend, 
the socket 4 is drawn down until the pins 


Dand # The 


then reversed, and, the spindle being raised, 


are disengaged. machine is 
the pin Bin the upper end of the shank A 
comes into contact with the shoulder made in 





ents mean ordinary wrought iron 





the sleeve C, and the tap is thus backed out 


a taper shank socket which goes into the |, 





TAPPING 


work, and there stops until pins 2) and # 
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When the similar device is used in the 
screw machine for threading screws or tap 
ping, the frame G@ and sleeve NV are dis- 


pensed with, for the reason that the stop on 
the turret slide 
Which is to detine or fix the depth of 
tapping. 


function, 
the 
Otherwise the device is the same, 


performs their 


and it is the favorite one for screw machine 
work, having been tried sufficiently to prove 
its great value. The tead is made by the 
Hurley Manufacturing Company, Ernie, Pa. 


> 
Sharp vs. Round Corners. 


In the The 


editor has something to say regarding draw 


first number of 


ing instruments, and amongst their charac 


| teristic features mentions angles that are 


‘sharp and well detined.””. The makers of 
drawing and engineers’ instruments have ad 
| hered to this characteristic feature long after 
the reason for it has disappeared, it seems 
to us, and we think now that it is high time 
that a feature of 
drawing and engineers’ instruments should 
be neatly rounded 


characteristic high-grade 


and entire ab 


sence Of sharp and well-defined angles, ex 


corners, 


cept where needed for some specific reason 
If you talk with an instrument maker about 
| this he will probably tell you that square 


sharp corners are an indication of good 
| workmanship, and he sticks to this time 


| honored fallacy, in spite of the fact that the 


| poorest and meanest instruments to be 


found have just as sharp and well-defined 
angles as any of them, and that machine 
finished Which 
instruments 


instruments 
est kind of 


are the cheap 
have the sharpest 
corners, In every other branch of mechan 
ics the square corner nonsense has been long 
since abandoned, and it is well known that 
properly rounded corners, neatly finished, are 
an indication of good workmanship, while 
}no one will think of denying that for all 
practical purposes they are much better and 
| more pleasant to handle. 

In the case of field instruments, especially, 
| if made with rounded corners they would be 
| much easier kept clean, the lacquer and 
| bronzing would much 


wear longer, they 


ie) 





Hap 
would be pleasanter to handle, and would 
be much more neat in appearance. Instru 
ment makers might learn a lesson” from 


American tool builders on this point, and 
when they have learned it, as they eventual 
ly will, we shall see much better looking in 
Let 

adopt 


struments, some well-known instru 
the 
instruments both with square sharp corners 


with 


ment maker plan of making 


and angles, and well-rounded coruers 
les the 


workmanship to be the same in either 


and and 


We 
predict that before long he will see the wis 


ung guaranteeing finish 


dom of abandoning the sharp corner idea 


| oe > 

A New Surface Gauge. 
On this page we give an illustration of a 
in Which the distinctive 
the 


which the stem is clamped by an eye-bolt, 


new surface gauge, 


features are an extension above base in 


above this being a Clamp collar having an 
the 
needle may be adjusted as finely as required 


adjusting screw by which stem and 


The head which holds the scriber may be 
the the 
when it is desired to lay out work near the 


put between extension and base 


surface upon which the gauge rests, and as 
the stem is a plain straight rod, not’ perma 
nently fastened to the base in any way, it 
|} may be replaced by longer rods for special 





( OU JHISS the | 


Cc 
phew 


= 
) 

purposes, or the stem with the head and 

needle may be used in setting work in the 


lathe or drill press, where they can be used 


asa tram, 
To one of the straight sides of the base 
there is attached a straight-edge, which can 


be turned so that it projects below the edge 
of the the 


used in lining up work by the edge 


base, and thus vauge may be 


ofa 
machine table, or 


When 


is readily turned up out 


planer platen or milling 


not in 


by the shears of a lathe use 


this straight-edge 











lof the Way, so that the use of the gauge in 
| 
| 
| | 
| 
| | | 
oa 
| 
| | | 
aie | 
) 
Le 
= | 
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NEW SURFACE GAUGE, 
the ordinary way is not interfered with. It 


will readily be seen that the gauge possesses 


several very good points which will be appre 


ciated by machinists. It is made by E. G. 
Smith, Columbia, Pa. 
= = aah — 
William Wilson. 
William Wilson, who until within a year 


or so Was superintendent of machinery on 
the & Alton died 
Chicago in August. The cause of his death 
When he began 
work for the Chicago & Alton, at Blooming 
ton, Ill., he put all his energies at work to 


Chicago Railroad, in 


Was nervous prostration 


build and equip the best railroad shops in 
the country, and he succeeded in doing so. 
His skill 
visible in every department of the works. 
In our issue of June 26, 1886, we 


asa mechanic and engineer were 
described 
some of the features of these shops from 
About that time Mr. 
| Wilson was engaged in bringing out a new 
This 

ingenious in 
itself 
| successful as he hoped, or at least it was not 





| personal observation, 


valve motion to supersede the link. 


valve motion, although 


| construction, did not prove to be as 


appreciated as he believed it) wouid be, and 
this, added to 
brought on the disease that eventually killed 


no doubt his other work, 


him. 
Mr Wilson, 
less than sixty years of 


we believe, was something 
if his life 


age, but 


work was followed up it would found 


that it amounted to more than that of most 
railroad mechanical men who have kept in 
the 


than he did 


for a good more 


His 


one, and 


harness many years 


life work has been an im 
he 


portant has left an impression 





that is valuable to those who may follow 
him. 
mse 
One of the most remarkable instances of 


the 


the growth of an industry has been in 
of It 
| : ; 

no more than a few years since men expect 


}instanee of the manufacture steel 


ied to pay a price CnOrimous by comparison 


}for all the stecl they used, and it) wasn't 
much, It was all made by the old laborious 
| process. sut When a start was made in the 


} cheaper processes men by the score turned 


their attention to cheapening the product, 


until now “Sall shafts made of steel” has 
little significance except that the steel may 
be better than iron, And steel boilers were 


urarity, but now steel is by fur the most 


common metal used in boiler construction, 
This cheapening of steel shows what a good 
many men working inv given direction can 
accomplish in the way of cheapening the 
No one doubts 


for such efforts 


cost of any common product 
but is better olf 


Cheap steel makes the world a better place 


the world 


| to live in 




































The Pratt Institute. 


We have received circular from this 
trade school, which is located in Brooklyn, 
Ne ad 
importance to young men who would like to 
The 
Any information 
can be had by addressing The Pratt Insti- 
tute, Brooklyn, N. Y. 
—— 
Electrical Transmission of Power 
Abroad. 


a 
This circular gives information of 


go through its courses of instruction. 
tuition fees are very low. 





In proportion to its area, there is probably 
no other country in the world where water 
power has been utilized to such an extent as 
in Switzerland, and this fact has been re- 
markable in so far as the electrical transmis- 
of power It has 
found that the employment of distant water- 
falls forthis purpose has proved economical, 
more so, indeed, than if steam power had 
been used in the localities to which the elec- 
trical energy is transmitted. At the receiv- 
ing stations the current has hitherto been 
distributed for lighting, and, to a certain 
extent, for motive power purposes, the lat- 
ter object being mainly confined to the driv- 
ing of machines and tools. If we remember 
rightly, in no case has the electromotive 
force exceeded 3,000 volts, but at the Frank- 
fort Electrical Exhibition next month, elec- 
trical energy is expected to be receive from 
Lauffen at 20,000 volts pressure, and after 
conversion the current will be used for pro- 
ducing light, and for driving some of the 
machinery exhibits. 


sion is concerned. been 


This scheme is, how- 
ever, only an experiment, but another—one 
which is important from a traction point of 
view, and which appears to be a new de- 
parture—is proposed by Herr Zipernowsky 
to be put into practical operation in Vienna, 
in view of the working of a tramway in that 
city, and upon which the cars are to travel 
at twenty-five miles an hour. Herr Ziper- 
nowsky suggests an electrical system of dis- 
tribution in which both continuous and al- 
ternating currents are to be used. In this 
case, an alternating generator, giving cur 
rent at 10,000 volts, would be placed a con 
siderable distance from the town, and the 
energy produced would be transmitted to a 
motor erected in a secondary station. This 
motor, which would have to be started by a 
separate machine, and would have to be 
kept in operation by the latter until it be- 
came synchronized, or in step with the gen- 
crating alternator, would actuate a continu- 
ous current dynamo. 





The latter would then 
supply current for the working of the motors 
driving the tramcars, This combined sys- 
tem would allow of the utilization of water- 
power too distant to permit of the exclusive 
use of a continuous current method. Con- 
sidering the conclusions of the Frankfort 
Technical Commission a year anda half ago, 
regarding the synchronizing of alternators 
with alternating current motors, Herr Ziper- 
nowsky’s system seems feasible, the only 
difficulty appearing to be the insuring of 
efficient insulation of the conductors, which 
would doubtless be carried overhead; but 
the results of the Frankfort-Lauffen scheme 
will throw light on the practicability or 
otherwise of using very high tension cur- 
rent for long distance transmission. An 
electric light and power installation has 
been inaugurated at Oyonnax, in the Ain 
Department of France. The motive power 
is obtained from the river Oigrim, a tribu- 
tary of the river Ain, and the height of the 
fall is 170 feet, the available power being 
1,750 The plant comprises 
two turbines with horizontal shafts, which 
are coupled direct to two Thury dynamos 


horse-power. 


of 150 horse-power each. The speed is 350 


revolutions, and the output of each machine 


is 105,000 watts, the electromotive force 
being 2,000 volts. The dynamos are ar- 


ranged in series. The distance separating 
the generating station and the receiving 
depot is five miles, and the current from 
the former to the latter is transmitted by 
overhead conductors on the three-wire sys- 
tem, the loss in transmission being about 
10°) per At the 


cent, central station in 
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volts by two motors placed in series, and 
each of 120 horse-power. These motors 
actuate direct two low-tension dynamos 
having an output of 600 amperes at 125 
volts, and the current is then distributed on 
the three-wire system in the town, for both 
lighting and power purposes. The total 
efticiency of the plant is 76.2 per cent.— The 
Engineer (London). 
a 


LETTERS FROM PRACTICAL MEN. 


The Crosshead Question, 


Editor American Machinist: 
The question asked by A. P., Arizona, 
No. 389, in issue of Aug. 27, in regard to 


crosshead of locomotive, is an interesting 
one to me, as I had many an argu- 
ment on the subject with my fellow work- 
men. The problem seems so plain to me 
that Iam prompted to attempt to give my 
views on the question to the readers of the 
AMERICAN MAcuintist, hoping I may be 
able to make some of them see it as I do, for 
I believe I am right, a perfectly natural way 
of thinking until convinced to the contrary. 
What [ have to say will not be in learned 
language, for the simple reason that it 
would be impossible for me to do so, as I 
am not an educated man, and this is the 
first attempt at anything of the kind, and 
it is possible I may not be able to make my- 
self understood. The question is, Does the 
crosshead of a locomotive ever come back? 
I say no, unless the wheel slips on the track. 
In that case it does come back, and conse- 


have 


In order 
to move the train there must be a resisting 
force somewhere for the steam to operate 
against to push the train ahead. I contend 
that the piston head forms that force on the 


quently the train does not move. 
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to cut the gears with 10 P. cutters of suit- 


able shapes and thicknesses, and to cut them | 


10 P. depth. The pitch cone being cut in 
straight lines toward its apex, the teeth are 
of correct form at their middle height and 
length, on their most critical points. Also 
when the shapes are right at the pitch and 
"at the middle length, the shapes on the 
addenda, on the small and large ends, will be 
approximately correct. But, if the shapes 


are right only at the inoperative extreme | 


roots of the teeth, and at the larger ends of 
the teeth, then all other parts of the teeth 
will be wrong, and increase in error as the 
distance is away. The 10 P. diameters are 
indicated by D Hand D F, which are inter- 
mediate between A B, A C and GH, G@ J, 
and consequently the teeth are correct at 
middle length. The cut being parallel to the 
pitch cone also makes the teeth correct at 
the pitch the whole length of the teeth. 
A. D. PENTz. 


Babbitting Bearings. 
Editor American Machinist : 

There are many things to be taken into 
consideration and intelligently manipulated 
in order to produce a first-class babbitt bear- 
ing. 

First, it is very necessary that the box 
to be babbitted be clean and dry, and in 
order to be sure of this it is necessary to 
heat or burn the box, thereby removing all 
grease and dampness. 

In large bearings it is nearly always con- 
venient to make an arrangement with sheet- 


iron, etc., to hold a sufficient quantity of. 


hot coals of fire from hard wood, whereby 
the box may be made very hot, and while 
this is being done other arrangements may 
be carried on, such as heating the metal, 





instant it has made its forward stroke and 
brought the crank-pin in a position to pass 
on the under half of the wheel. At that 
point it becomes a fixture because of friction 
of wheel on track, which prevents any back- 
ward movement. Now the steam port at 
the forward end of cylinder is opened, and 
the steam passing between the cylinder head 
and piston head forces the cylinder off the 
piston, and accordingly moves the train for- 
ward. At the end of the stroke the crank- 
pin is brought in position to pass on upper 
side of wheel, and the steam taking effect at 
the other end of cylinder forces the piston 
into the cylinder and rolls the wheel over, 
carrying the piston the end 
of cylinder again, At this point the same 


to forward 
thing happens as before; the piston stops 
and the cylinder is pushed forward instead 
of the piston backward, If this 
were not so, it would not be a locomotive, 
It will readily 
be seen that, in order for the piston to come 
back, it has got to overcome the friction of 
drive wheels on the track, in which case I 
am afraid you 
journey sooner by walking. 


going 


but a stationary, instead. 


would accomplish your 


W. M. 


Parallel Depth Bevel Gears, 
Editor American Machinist : 

Gears made in this manner are not com- 
pared to planed bevel teeth, but they are 
much better than the ordinary milled bevel 
gears, and cost no more, while their cost is 
but a small part of what the expense is to 
plane wheels. 

In the sketch there are shown two 

wheels in central section. The blank 
struction is indicated and the 
areas 4to1. Itis intended to show in this 
sketch two gears 8 P., 48 T. and 12 T., and 


bevel 
con- 
relative sizes 


while the sizes at the greatest pitch diam- 





Oyonnax the current is received at 1,800 


eters are to 8 P. calculations, it is intended 


PARALLEL 
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which should be done on a slow fire, the 
shaft having been previously arranged in 
its proper position upon supports (outside 
of the box, while the bottom box is being 
made). This arrangement is considered best 
where it is convenient to fire a box. 

Well-kneaded putty is far better than clay 
mortar to use around the shaft at the ends 
of the box, and will stand considerable heat 
without interfering with its tenacity. 

It is important that the metal be poured 
while the box and shaft are at their highest 
heat, thus obviating the necessity of over- 
heating the metal, which is a very import- 
ant point ; also rendering it possible to pour 


the metal slowly, thereby allowing the air | 


to escape easily and freely, and not. inter- 
fere with the perfect settling of the metal. 

Small bearings can be heated by holding 
an old scoop full of hot coals under them 
for a few minutes, except where a box is 
attached to a wooden bridge tree; in this 
case the box must be removed and burned 
out in order to thoroughly clean it ; then, if 
replaced while yet not quite hot enough to 
burn the wood, it will stay warm for quite 
a while, and impart heat to the shaft, which 
will materially help in producing : 
bearing. 

I find in my experience that it adds ma- 
terially to the life and good conduct ofa 
bearing to remove the shaft after the metal 
has sufliciently cooled, and cut a groove 
nearly full length of the metal in the bottom 
of the box, to be proportioned in width to 
that of the box. Say for 14-inch shaft make 
the groove ,°, inch wide and 4 deep, and 
for an 8-inch shaft make the groove 4 inch 
wide and # deep. This will serve both asa 
pocket for oil anda trap for dirt that will 
work into a bearing, and should be cleaned 
out occasionally. 

To get the benefit of the good qualities 


1 ood 


uo 
5S 


of the metal, don’t heat much above the 
melting point. To heat babbitt metal red 
hot is to ruin it, and a man that will persist 
in so doing will generally be found doctor- 
ing hot bearings. 

The ladle is also worthy of consideration, 
and should be made, with an eye to con- 
venience, out of iron as light as possible, 
and the bow] tolerably deep; nine ladles out 
of ten in common use are too shallow and 
flaring. It should be carefully balanced by 
making the out end of the handle very 
heavy, that is, in proportion to the size of 
the ladle, and a large ring turned on the 
end of the handle. S. A. SMITH. 


The Slide Rule. 
Editor American Machinist : 

Anent Mr. Sellers’ recent enthusiastic 
praise of the slide rule, a little experience of 
my own may not be uninteresting. Some 
years ago, when quite a youth, I was con- 
siderably engaged amongst cotton machin- 
ery, and found the slide rule to be an ex- 
ceedingly convenient aid to effecting changes 
in the wheels which were necessary to 
change, in order to alter the counts of yarn 
to be spun. 

These changes involved the use of the 
rule both direct and reverse. For example: 
when spinning finer yarn the counts are 
higher, and a larger driven wheel on the 
front roller is needed for coarse counts than 
for fine, and hence the rule of three for this 
change was the inverse rule, and the slide is 
| used reversed end for end. 

Other wheels which determined the num- 
ber of turns or twists per inch were changed 
in the ratio of the “/ counts. 

The foreman whose duty it was to change 
i these wheels never could be taught how to 
do it in the ordinary way 
with a piece of chalk, but I 
taught him easily to use the 
slide rule, and he became 
quite proficient in it, and 
ever after followed the 
method much to his own 
gratification, for up to that 
time his dullness with fig- 
ures had been a source of 
continual mortification to 
him, and he felt naturally 
annoyed at having to send 
down to the office when a 
| change was to be made. 

The slide rule in special forms is much 
used in the textile districts for all similar 
purposes. As regards the engineer’s slide 
rule, I fancy that the general practice of 
this instrument is much after my own ex- 
perience of it; that it is very handy to 
measure the depth of a drilled hole, for I 
have rarely seen it applied to any other 
use, though I am informed it is as con- 
venient as I knew it to be in my younger 
days for textile purposes. W. H. Boorn, 





Paying for Labor. 
Editor American Machinist: 

In reference to premium plan of paying 
for labor, also profit sharing and job work 
mentioned and discussed for some time, 
there seems to be lacking of the mention of 
the principal thing which 
namely, quantity. 


governs cost, 
If I am obliged to rig 
up any machine, and some machines require 
a great deal more than others, I could not 
do 50 pieces at the same rate as 5,000, on 
account of the time required to get started; 
and as changes are constantly being made, 
both in machinery and goods, new prices 
have to be made also. 

Mr. Richards’ article in your late issue, 
which I have just read, seems to me to 
come nearest to the solution of the difficult 
problem. We must continually make care- 
ful estimates, and if our competitor goes 
below our price we cannot give up without 
a struggle to meet his price, and the work- 
man, if he can, will also reduce his job 
price before he loses the order or is cut 
short of work, as will sometimes be the con- 
sequence if he fails to do all he can towards 
the same end. If he unfortunately gets 
less than he thinks he ought to receive, he is 
soon looking up another job, and generally 
finds it, so that the writer does not see how 
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there can be a definite fixed price for the 
manufacture of goods. In my opinion, true 
estimates, quantity specified, and faithfulness 
to workmen as well as _ to the corporation, 
must gauge the prices paid, as the cost is 
constantly changed by the consumer, by the 
manufacturer, and by the workmen, if we 
keep peace and prosperity within our bor- 
ders. G. E. W. 


Before and After Thinking. 
Editor American Machinist : 

One of the surest ways of getting poor 
work is to get the job done, and then think 
out a good way to do it. It is true that 
after doing a piece of work once we can in 
most cases greatly improve on the first 
method, but we should not go at it blindly, 
trusting to luck to bring us out all right. 

There are men who, if they should show 
the same ingenuity in getting their work 
done right that they appear to exhibit in 
getting it wrong, would have their pay 
raised right off. 

I have had ‘‘that tired feeling,” that no 
patent medicine could cure, come over me 
when I found a boy spoiling work in a jig 
that was my particular pride. The jig was 
my pride, not the boy. He had “‘ fixed” the 
jig so the work would go in either way. 

The man who thinks afterwards is gener- 
ally a capable man ; he is capable of finding 
more ways to spoil work than one would 
think possible. He can always finda way to 
hold work in a milling machine vise, so that, 
when nearly through, the mill or saw will 
jam and break. He will lace a belt open, 
after cutting off some of it, and then find 
out that it should be crossed. He can use 
the piece he cut off to fix it with if he has 
not thrown it away, and to make sure he 
has the right side next the pulley, he 
can give it one more twist and run both 
sides in. 

He is what he calls an all-round man ; he 
can do one thing about as well as another. 

He has one screw-driver which he uses on 
au number six or a 8 screw with equal facil- 
ity and a nice chisel point. ‘‘ It will fit any- 
thing ” is his reason for the shape, and some- 
times it slips out of the slot and fits into the 
other hand. , 

He has been known to cut off stock so far 
from the chuck that he had to set his cut- 
ting-off tool round at quite an angle in order 
to cut off square. He did that to save time, 
as he did not have to move the work in the 
chuck so often, and he was discharged to 
save cutting off tools. One would hardly 
the number of tools we have saved 
by letting him go. 

He came recommended asa mechanic who 
would make his mark, and I believe it now 
when I look at some of the tools he worked 
on. He did not seem to be particular what 
he made it with, either. 

This style of mechanic will measure and 
mark a piece of work very carefully, and 
then cut it off just the width of the cutting- 
off tool too short. 


believe 


He can bore a nice hole, smooth and true 
to size, at one end, if he has a reamer to fin- 
ish it with, but ask him to make it ;4, 
larger, and he is lost without something to 
fit it to. 

He is great on making fits. Notice how 
he goes to work to make a nice 4” reamed 
hole and a stud to fit; how carefully he cali- 
pers the drill after looking at what there is 
left of the figures on the shank. He 
‘guesses that about right, always be 
lieves in leaving enough for the reamer any- 
how.” Now he gets the drill in the chuck 
it does not run quite true, but it is small 
enough ; guess it is all right, so down she 
comes and the hole is drilled ; he don’t start 
the reamer into the work while on the ma- 
chine, because he can ream it straight by 
hand. Now he makes his stud, turns it just 
full half inch, so as to make a good hard 
drive. " Wishes he had reamed holes to fit to 
ll the time, it is so much easier getting 
your sizes right. Now he will ream that 
hole and drive her home. But she don’t 
ream, not by considerable; the large end of 
stud is loose in the hole. Why ? 


is 


‘*Because 


some confounded idiot has ground that drill 
Just his blamed luck, 


iway off the center, 


| 
| 


| 
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after being so careful too.” But he was not 
careful enough. 

There is a temptation in a full oil-can that 
is too much for this man. Just see that 
stream of oil clear across the drill press 
table, and it may or may not touch the drill, 
or he will pour a great dose onto the work 
where one-tenth of it will not be used, when, 
if put on the drill near the top he would 
waste very little, and would have a more 
continuous supply in the hole. 

A drop on the hand will show the kind of 
oil in the can as well, if not better than a 
stream half way across the floor. 

He considers he has been more than care- 
ful if he wipes up the mess he makes around 
each oil-hole when oiling a machine, when 
he may have used or wasted oil enough to 
feed that machine for weeks if put in the 
right place, and it is of some importance 
where the oil goes. I have known bearings 
that for years had a semi-weekly bath, and 
been well rubbed down afterwards, to rough 
up, and be mean, simply because the oil- 
holes were plugged with dirt. 

The man who thinks first is far different; 
he is not all the time in trouble; he seems to 
take hold of his work right end first, and 
when given something to do the foreman is 
reasonably sure it will come out all right. 
He can do a job while the other man is find- 
ing fault with the tools that he has helped 
put in their present condition, and without 
the whole shop knowing what he is doing. 
He is not afraid of the grindstone. 

He sometimes changes the speed of his ma- 
chine, his feed belt is not on the middle step 
all the time. 

He is awake, his machine is doing lots of 
work without that spasmodic splutter so no- 
ticeable in the machine of the blind rusher. 
He has the greatest ‘‘luck”’ too, he makes so 
few mistakes. It must be luck, for others in 
the same shop on the same work, who sweat 
more than he does, do not make so good a 
showing for a day’s work, although they may 
have done some of their work over twice and 
got their faces and hands dirtier. 

He is not full of excuses that don’t excuse, 
nor does he think that the fact of that being 
the first one he did is sufficient for 
spoiling it, when, although new, it was all 
straight work. When given a sample to 
work from he does not that thread 20 
when the sample is 16. 

By doing his own thinking instead of hav- 
ing it done for him, and by doing it soon, he 
does not have to explain to the Old Man so 


reason 


cut 


often how that some one else is to blame for 


How few 
we all 


mis 
careful 


his work not coming right. 
takes we would make were 
enough. 

Some one has said ‘‘ Accidents are 
sult of unpremeditated carelessness.” 

I will not attempt to mention the numerous 
qualifications a boy should have to make a 
good machinist, but will say that laziness, flash 
literature, tobacco and profanity are not all 
that are required. And the fact that the boy 
has made a dismal failure in perhaps a dozen 


the re- 


different occupations within a year is not suf- 
ficient evidence to my mind that he will be a 
bright and shining light in a machine shop, as 
some parents seem to think. 

They think, some of them, that a machine 
shop is the last place to send a boy into, so it 
is the last place they send him into; after he 
has tried about everything else and failed to 
get ahead he is put where they think he 
don’t require one. They are partly right, 
too, for a machinist does not require the 
style of head that style of parent puts on 
that style of son, although the boy may have 
done all he could to fill the cavity with the 
inspiration or whatever it is he absorbs from 
the end of a cane. W. Happow. 
The 


Pressure and Coefficient of Fric- 


tion on Sheet-mill Necks, 
Editor American Machinist : 

I had expected when I wrote the article 
(Some Rolling-mill Notes), appearing in your 
issue of August 6, that some one would ob- 
ject to the pressure of 5,000 
pounds per square inch, I did not see then, 


can be less. 


assumed 


nor do I now, how it In your 


issue of August 27 Bell Crank treats this 





cient of friction. very logically. 
will say: From the fact that the housings 
break, it is evident that they are never too 
strong. From the fact that they do not 
break while the mill is standing, it is evident 
that the pressure required to break the hous- 
ing is sustained while the roll is in motion. 
From the fact that cast-iron does not break 
under a_ tensile stress of 10,000 


- the 


less than 

408 & 10.000 
144 

pressure per square inch on the roll neck. 
This is not an every-day pressure, of course, 
but if such breaks the 
housing ? I do not know of any way to de- 
termine with any degree of accuracy the 
pressure on the rolls. I. have thought of 
interposing an hydraulic cylinder and piston 
between the top carriage and screw, and at 
The 
area of the piston multiplied by the press- 
ure would tell the story. Will Bell Crank 
please suggest the dimensions? 


pounds it is evident that 


never occur, what 


tach a pressure gauge to the cylinder. 


There is a 


space for anything 12” diameter and 12 
high, or it may be 16” x 12” x 12” square. 


I do not know of any other instance where 
such extreme pressures exist. I have heard 
of locomotives with a weight of 41,500 
pounds on a pair of drivers. Call the sur 
face contacts of both wheels on the rails 
3" 41,500 13.833 


, hence pounds — per 


square inch on the rail. These wheels will 
slip for at least one or two revolutions on a 
dry rail without doing any material injury 
to rail or wheel; this being the case, why 
can’t a roll make two or three revolutions 
under a like pressure, especially when the 
lubrication is as perfect as possible? 

Now for the coefticient. I took it for 
granted that the reader would know that a 
sheet-mill is not a continuous mill, and as 
Bell Crank has described its operation, all I 
can do is substantiate my assumed coefti 
cient with such authority as I can find. 

One author, in experimenting upon the fric 
tion of lubricated journals, makes these 
statements: ‘‘ At velocities of from 2 to 18 
feet per second the coefticient was mueh less 
under high pressures than low ones.” The 
coefficient increased rapidly as the tempera- 
ture rose from 100° to 120° and 150 
heit. 


Fahren- 


Another author, in experimenting in the 
same line, found that ‘‘at starting, the coefti- 
cient increased with the increase of pressure, 
as it did also when in motion.” 

How are we to harmonize the experiments 
Prof. Thurston 
is credited with this formula:  Coefticient 
when the shaft is revolving = (.02 to .03) 

y¥* rev. in ft. per min. 
y* press. in lb. per sq. in. 

This is approximate for journals in good 
condition, well lubricated, and at ordinary 


made by these gentlemen 7 


Xx 


temperatures, speeds and pressures. Ap- 
plying this formula to our sheet roll we have 
5 16 ove 
(.02 to .03) x 1" 160 “19 XY 08 
4 8 5.000 70.71 


-O117. 

One experimenter gives a very interesting 
table of experiments made with steel jour- 
nal in bronze bearings with standard sperm 
oil used for lubricant, with varying press- 
ures, speeds and temperatures. The highest 
coeflicient is .125 fora temperature of 130°, 
a pressure of 4 pounds per square inch at a 
speed of 30 feet per minute. 

The lowest coefticient is .0019 for a speed 
of 100 feet per minute, and 100 pounds per 
square inch. 
0° and 130°. Here is room for speculation. 
If the ratio should be maintained from 100 
to 5,000 pounds pressure, the same as it is 
from 4 to 100 pounds, a 10” engine would be 
all that is required for a 20 


The coefticient is the same for 


mill, 


C. O. SINE. 





The Weight of Fly Wheels, 
Kditor American Machinist : 

Now that Prof. Torrey has produced a 
formula for the weight of fly wheels based on 
the old theory of periodical fluctuations, it 
would not be amiss to consider the rather per- 
tinent question: Will this theory apply to 


: : ; : : 
modern engines ? Is it the sole or main office 


of the fly wheel to keep within bounds the 


pressure with levity, and my assumed coefti-| periodical variations in speed caused by the 





Replying, I| 





7 


varying rotative effect on the crank? That 
but how 
What is the 
effect of such fluctuations practically ? 
Bolton & Watt built large engines making 
30-40 revolutions per minute driving flour 


such variations do exist is obvious ; 
do they affect smooth running ” 


mills through gearing. The inertia of the 
millstones was considerable, and a_ slight 


momentary variation in speed would cause 
rattling of the gears, which probably were 
not of best design and workmanship, and it 
is evident that the ‘‘ equalizer” 
be of excellent service. 


here would 
But let us considera 
modern steam engine making 200 revolutions 
per minute. How many timesin a minute will 
it change its speed on account of the varying 
rotative effect on the fly wheel ? The speed 
will reach its maximum and minimum once 
every half revolution, or 400 times in a min 
Was 


an engineer ever troubled with such varia 


ute, or more than six timesin a second ! 
tion in speed? The reader can obtain a fair 
idea of what this means by striking the table 
six times in a second. Engineers running 
electric light plants might tell us something 
interesting on that point, for electric lights 
Did the inten- 
sity of the light ever change 400 times ina 


are fine indicators of speed. 


minute with an engine making 200 revolu 
tions, or 200 times with an engine making 100 
revolutions, or 600 times with an engine mak 
ing 300 revolutions? If not, then any un- 
steadiness of the light which might occur 
would not be caused by such fluctuations, 
then the varying rotative effect on the crank 
had nothing to do with it. 

light) wheels 
variations in 


Engines with comparatively 
will be 
speed than those with heavy wheels, but such 


found more liable to 
Variations are caused by oscillations of the 
governor weights, which might be prevented 
by using a heavier fly wheel, and sre entirely 
independent of fluctuation in speed caused by 
the varying rotative effect, and are of much 
It would in 
teresting and useful to get some more light 


longer period or duration, be 
on this subject derived from) practical obser- 
vation, but great care must be taken in mak- 
ing distinction between fluctuations in speed 
caused by the action of the governor and 
if9 
governor could be made to work properly in 


those caused directly by the fly wheel. 


connection with an extremely light or small 
fly wheel we might have some hope of get- 
ting the question answered by direct observa 
tion, for then the fluctuation would be so great 
as to have some effect on electric light at 
But the result would be 
with an engine directly connected with the 
that it 
noticeable through a number of belts and 
shafts. Has anybody scen the electric light 
change 400 times a minute ? 


least. whatever 


dynamo, it is not likely would be 


J. BEGTRUP. 
+<—>+—___—_ 
Some time ago there was described in the 
English Mechanic and World of 


taper attachment which appeared to have 


Setence a 
some features about it that passed under- 
standing, and for which experienced lathe 
The 
we quote below, and 
A. M., refers to this 
in his letter, which we reprint from the #, 
M. and W. of S., and incidentally to some 
other things of interest: 


men could imagine no possible use. 
writer from 
who signs himself F. 


whom 


‘With regard to Lord’s taper turn 
ing attachment, will some one kindly ex 
plain what is the use of the ¢/ro slides? The 
use of the upper one shown obliquely is evi 
dent; but what the for? 
‘Made in England’ tells us it was used in 
England twenty-five years ago, and I should 
like to ask, if that is so, why it is we cannot 


is under one 


have these things described for us at first 
hand inthe #. M., without having to get 
English inventions — filtered through the 


AMERICAN MAcHINist? Thisis a thing that 
I have puzzled over many a time. 

‘Do our lathemen know what is a center 
indicator, used for testing the truth of the 
running center, or for setting a piece of 
work true on the face-plate to a center punch 
dot, when a hole is to be bored in exactly 
are de 
scribed in the AMERICAN MACHINIST, but I 


the right position? Several forms 
them in an 
Was this invented in Eng 


F. A. M. 


have never seen a word about 


English paper. 
land too?” 
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“The Naval Reserve.” 


The Boston Herald, in the courteous man- 
ner that characterizes all its utterances when 
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The cities of Newark and Jersey City, N. 
, are to-day using water that in its quality 


J. 


of unfitness for drinking rivals almost any 


thing of the kind in the world. Manufac- 


difference of opinion exists, takes exception | turing interests, as we have frequently 


| this reserve 
|more largely of men who expected, in 
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‘*The Naval Re- 


| 
plain statement of fact, as we believe, that | 
better if made up 


to our recent remarks on 
serve.” 
What it seems mainly to object to is our 


would be 


an | 


emergency, to stand right by the hard work 
of manning the guns, rather than bossing 
their management. 

Our contemporary intimates that this re- 
serve could be depended upon to furnish 
officers for the navy in time of war. There 
is just about as much chance of its being 
called upon to do this as there would be, as 
Horace Greeley once said, of a man’s being 
struck twice by lightning in one shower. 

If the naval reserve is to be of any conse- 
quence it will furnish men to man the guns 
in times of anemergency; men who, stripped 
to the waist, will fight. 

Anent some remarks we made about the 
non-appearance of ‘‘ crack” regiments dur 
ing the late dissatisfaction, our contempo- 
rary remarks: ‘‘ We think that the bulk of 
their ante-bellum members were hurriedly 
gobbled up on all sides to officer what the 
AMERICAN Maciinist calls the ordinary 
sort of men, the regiments which counted.” 

Some little experience Jeads us to doubt 
this opinion. that 
unfortunate difference of opinion were not 
ofticered by men from the ranks of “ crack ”’ 


Northern regiments in 


regiments, not so far as our observation 


They were ofticered by pretty level 
ranks of 


goes. 
headed men, no matter from what 
life they came. Very few members of the 
‘crack ” regiments of the country ever saw 
more than a few days’ service. * 

Our contemporary has confidence in the 
naval reserve; so have we—some, 


=> 

The cost of running an engine lathe, or al 
most any ordinary machine tool, in) propor 
tion to the work done, isa rather insignificant 
item. The power required to run a machine 
shop is largely made up of moving the shaft- 
ing and counter shafting necessary to reach 
tool. Hence 

the 


use of heavier spindles for machine tools 


other those who 


for 


the lathe or 


have advocated past ten years the 


have had reason on their side. Scarcely a 
manufacturer of machine tools brings out a 
new one of the type that requires a central 
spindle, that does not increase its size. Under 
general conditions there must be a limit some- 
where, but that limit does not seem to have 
of turning the 
large spindle bears no comparison to the 
increased work possible. The 
of the ‘‘ anvil” principle in the construction 
first formulated by Mr. Charles T. Porter, 
and put in verse by Oberlin Smith, is growing 
The fact 
is cheap has resulted in its more extensive 


been reached yet. The cost 


introduction 
in favor every day. that cast-iron 
use in the construction of machine tools, and 


the 
year the quality of such tools is being im 


massiveness has become rule. Every 
proved, both by finer construction and a| 
freer of still 
room for further improvement. 


* lle 


use material, and there 





S| 
l | 





One of the best tests of a steam plant 
consists in measuring the power used and 
the coal consumed each day, taking into ac 


What 


count coal used in banking fires, ete. 


la proprietor wants to know is how much 





|}consumed should not be neglected. 


motive 
All 


he has to do is to provide his engineer with 


coal it costs him per day for his 


power, and in this way he will get it. 


an indicator, and a meansof ascertaining the 
amount of coal burned. We do not mean to 
say that this should take the place of exact 
tests made with all requisite appliances. 
Such tests are important 
They show where 
saving can be made, and help the engineer 
in improving results. But the regular de 
termination of the power used and the coal 
Forty- 
nately, the plan of providing engineers with 
means for knowing what they are doing is 


as showing the 
possibilities of a plant. 


fast coming to be the rule, and it never fails 
of improving results. 


pointed out, are injured by the use of such 
water, and now, according to the opinions 
of physicians, this water is responsible for 
the great spread of typhoid fever in these 
cities. The problem of getting reasonably 
pure water is one of the most important that 
the attention of the authorities 
of any city. It isa problem that is inter 
esting New York just at this time. An ex- 
water shows it to 


can engage 


amination of the Croton 
be rather replete with impurities, and those 
who are responsible for these impurities are 
very much inclined to ask what the city au- 
They 
will goright on polluting the water unless 


thorities are going to do about it. 


they are bought off. 
SBR 
The new twelve-inch gun built at the 
Watervliet now had four trials 
at Sandy Hook, neither of which appears to 
have been satisfactory. The expected initial 
velocity of between 1,900 and 2,000 feet has 
not reached, and the 
thing less than a full charge of 440 pounds 
of powder disabled some of the mechanism, 


arsenal has 


been result of some 


that will require some considerable time to 
repair. So farit may be said that the gun 
is behind expectations. 

And this is the case, we believe, with the 
dut 
in these trials it should be understood that 


twelve-inch steel mortar recently tried. 


the quality of the powder used is on trial as 
much as the gun is, so that there is strong 
ground for the belief that both gun and mor- 
tar may yet come up to the requirements. 
~ 

Mr. F. W. Vanderbilt has had a high- 
priced yacht built across the water, and 
rather naturally objects to paying the duty 
of forty five per cent. demanded by this 
This 


amounts to an increase in price of somewhere 


government. forty-five per cent. 
between thirty and forty thousand dollars, 
all in the cost of a vessel which, probably, 
could have been built as cheaply and as well 
It 


will pay the tax under protest, and then 


here as anywhere. is understood that he 
There is con- 
siderable opinion to the effect that he will 
what 
will 


contest the case in the courts. 


win the case, but upon grounds we 
unable It 


think, a rather interesting case. 


are to see. be, we should 


Bes 





It has been, as previously stated by us, 
ruled that when there are not men in this coun- 
try competent of working inany industry, then 
such men could be imported; it has been 
claimed that such men for working in the 
industry of making tin plate were not here, 
But the Amalgamated Association offer to 
furnish men for this purpose in the propor- 
tion of about two hundred for every one re- 
quired, which rather knocks the bottom out of 
the demand that such men be admitted in 
spite of the contract labor law, 

ee 

Prof. Rac, F. R. S8., takes stock in 

the recent alleged production of rain in this 


> 
r. 


John 
country by explosions in the cloud regions, 
so far as to express the opinion that heavy 
rains in Britain the recent 
practice firing, and during the naval salutes 


resulted from 


between English and French fleets. Profes 
Rae thinks that a large amount of the 
damage to crops by heavy rains, in the vicin- 


sor 


ity of the firing, was due to the great dis- 
charge of gunpowder. 

ee 
the old 
Novelty works were in operation in New 


A good many years ago, when 


York, persistent efforts were made to work 
up asystem of cutting metal by the use of 
soft iron disks. 
reason of the failure, but 


We never quite knew the 


there appears to 
have been a failure. 
——- me 

We must again ask correspondents to give 
their full name and address if they expect 
attention to be paid to their communications, 


A neglect to comply with this reasonable re- 


quest sometimes sends good articles to the 


i waste basket 





Literary Notes. 


A PRACTICAL TREATISE ON THE INCANDES.- 
CENT LAMP. By J. E. Randall, Electrician of 
the Incandescent Lamp Department, Thomson- 
Houston Company. . 





As its name indicates, this treatise is in 
tended for those who wish to know some- 
thing of the incandescent lamp, its history, 
development, manufacture and use, but who 
lack either the time or inclination to make 
an extended examination of the subject. It 
is written by one who is familiar with the 
subject, of course, and every part of it is 
readily understandable, even by those who 
know nothing of electricity. It illus 
trated by perspective cuts of complete lamps 
and details, as well as some of the appli- 


is 


ances used in the manufacture of lamps. 
The book is pocket size, bound in flexible 
cloth, and is sold at 50 cents. D. Van Nos- 
trand Company, New York. 


A TREATISE UPON WIRE: ITS MANUFACTURE 
AND USES. By J. Bucknall Smith, C. E., Author 
of **Cabie Traction as Applied to the Working of 
Rail and Tramways,”’ ** Rope Haulage in Mines,”’ 
a Diamond Mining Industry of South Africa,’ 
This is a very handsome work. and we 

think will prove equally useful to those who 
for any reason wish to know anything about 
wire—its history, manufacture in all coun- 
tries, properties, uses and applications, 
measurement or gauging, etc. 

The first or introductory chapter is de- 
voted to a very interesting historical treat- 
ment of the subject of wire, in which the 
-arliest known use of wire, and the methods 
of manufacture first employed, are traced 
out much 
patient and intelligent labor has been be- 
Then follow chapters on 
the present methods of manufacture and ap- 
plications of all kinds of wire, in which the 
subjects are treated thoroughly, and abund- 


ina manner which shows that 


stowed upon it. 


ant use made of engravings, diagrams, 


Chapter 3 is de- 
voted to wire gauges, in which their hap- 


tables, and folding plates. 


hazard development during former years, and 
the consequent confusion, are treated, with a 
statement of the present condition of things 
in this respect. Up to 1842 only twenty-six 
After 
that the number of commercial sizes rapidly 


sizes of wire were regularly made. 


increased, and in 1843 Stubs commenced to 
gauge his wire by ‘‘ mils” —a system which 
was followed by Whitworth in 1857. From 
1866 to 1881 the greatest confusion prevailed 
in regard to sizes, and methods of designat- 
ing them; each manufacturer who, seeing 
the shortcomings of the systems then in use, 
essayed to overcome them, only succeeding 
In Hughes’ 
treatise, published in 1879, the author dis- 
plays no less than fifty-five different gauges, 


in adding to the confusion. 


forty-five of which were for gauging wire 
Great Britain. 
none of these could be depended upon, and 


made in The accuracy of 


numerous improvements were suggested 
from time to time, a number of the different 
gauges being finally amalgamated, without 
regard to system, in what 


known as the “‘ Birmingham gauge.” 


much became 


In 1877 a special committee of the Ameri- 


can Institute of Mining Engineers recom 
mended that all gauging by numbers. be 


done away with, 
decimal parts of an inch instead, and some 
later the manufacturers of Great 
Britain agreed upon a gauge now known as 
the ‘‘ Imperial Standard wire gauge,” which, 
by legislative action, is the sole legal and 
Neverthe- 
less, the Birmingham and other obsolete 
wire gauges are used there, and are fre 
quently to in the catalogues of 
manufacturers, frequently producing mis- 
In the 
United States, the author says that most of 
the manufacturers use gauges which they 
designate by their own name, but that in the 
main these agree with Roebling’s and the 
Washburn-Moen gauges, which are given by 


and sizes designated in 


vears 


standard gauge of Great Britain. 


referred 


understanding and legal contests. 


numbers and sizes in decimal parts of an 
inch, along with the Brown & Sharpe, and 
‘“Imperial Standard” before referred to. 
The which will be arrived at 
after reading this chapter is that, notwith 


conclusion 


standing all that has been done in the way 
of the adoption and legalization of ‘‘ stand- 
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ard” wire gaugesin this and other countries, 


the only safe, logical and reasonable plan to | 


pursue in ordering wire is to designate the 
size wanted in thousandths of an inch, and 
some number of some gauge will probably 
be found to suit it, if any one wishes to use 
a gauge on the wire. Other chapters are on 
the use of wire for electrical purposes, wire 
ropes and miscellaneous uses, the whole 
forming a very complete and comprehensive 
treatise on the subject of wire generally. 
The book is a large 8vo, of 347 pages, and is 
published by the office of Engineering, Lon- 
don, and John Wiley & Sons, New York. 


The New Albany is the name of a monthly 
journal which has already appeared three 
times. It is published by the Brandow 
Printing Company, of Albany, N. Y. It 
seems to have for its main purpose the push- 
ing ahead of Albany interests, and to that 
end secures the views of able writers on the 
subject. The numbers so far contain a con- 
siderable number of illustrations, and it is 
taking to itself more pages. We hope it 
will bring about a healthy boom in Albany 
matters. The subscription price fifty 
cents a year. 


(ue su mp) 


is 








SWERS. 





" @ustione - end interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should | 
always accompany the question. Neither correct initials | 
nor location will be published when there is a request to 
that effect. 
communication, they should be written on a separate 
sheet. 


(400) J. ©. S., Baitimore, Md., writes : 
Please state where I can get Prof. Olney’s 
geometry, algebra, and elements of arithme- 
tic, and prices of the same. A.—The names 
of the publishers of these books are given in 
answer to Question 380, in our issue of Aug- 


ust 20th. For prices write to the pub- 
lishers. 
(401) G. H. B., Auburn, Ala., writes: 


Please inform me through your paper where 
I can find a list of the numbers of gauge 
thicknesses of sheet-iron as used now by 
iron workers in this country, with the list 
of their equivalents in inches. A.—You 
will find them in Haswell’s Engineers’ and 


Mechanics’ Pocket-book, Trautwine’s Civil 
Engineers’ Pocket-book, and many other 
good works on engineering. 

(402) J. C., Toronto, Canada, writes : 


Please publish some sketches of the working 
parts in the front of an engine lathe. Iam 
going to make one myself, and would like 
to know the best movements. A.—We 
have no sketches on hand to publish. There 
are so many good lathes in use almost 
everywhere, that it seems to us you should 
not have much trouble of becoming familiar 
with all the details of a lathe, and your own 
observations of the actions of the different 
lathes should enable you to make your own 
designs. 


(403) C. Birmingham, Conn., writes : 
Please inform me where, in your opinion, a 
young man can make the most of five or six 
hundred dollars to take a course in mechan- 
ical or civil engineering. .A.—A course in 
mechanical engineering will require more 
than the amount named. Under these con- 
ditions we should advise you to take private 
lessons at such times as will not prevent you 
from earning sufficient to pay your ex- 
penses. Or make an arrangement with some 
technical institute which will enable you to 
tuke part of a course at a time, and earn 


more money during the intervals. Or if 
there is in your locality a school like the | 


Cooper’s Institute in New York, join it and | 
save as much of your money as you can, 


(44) C. W. H., Swanzey, N. H., 
Please inform me how spiral springs are 
made to give them a ‘‘ set” or 
sion,” by which they require a greater load 
to pull ‘them out the first } of an inch than 
for the succeeding ones. For example, I 
have a spring that requires 95 pounds to 
pull it out the first } of an inch and each 35 
pounds will pull it out ¢ of an inch further. 
A.—We have inquired of spring makers, but 
failed to obtain satisfactory answers. Un- 
doubtedly special machines are used for the 
purpose, and the initial tension is produced 
by a peculiar process of rolling. We do not 
know whether the process is patented or 
whether .¢ is a trade secret; if not, we should 
be pleased to hear from some of our readers 
on the subject, 





If questions are enclosed with a business | 


writes : | 


‘** initial ten- | 


Ohio, writes: Please 
rule by which I can 


(405) L. 
inform 


.S., Lima, 
me as to the 
in Stephenson’s links. 
travel of the 


For instance, 
valve is 2 inches ; link radius, 
35 inches; what should be the distance be- 
tween the eccentric rod pins in the link ? 
A,—There is no regular rule for finding this 
distance ; the usual practice is to make it 
equal to 2} to 24 times, and occasionally to 
3 times the throw of the eccentric. If the 
travel of the valve is equal to the throw of 
the eccentric, then we should make the dis 
tance between the centers of the eccentric | 
rod pins equal to 2 X 24 = 5 inches. This | 
distance should not be much less than here 
given, because that will increase the slip of 
the link on the block; and on the other | 
hand the design of the engine, 
ditions under which it has to be worked, may 
not permit a greater distance. 


(406) C. F. F., Parkersburg, W. Va., 
writes: I have just read in your paper 
the advice you give to young men who 


wish to study drafting, ete. I have been 
looking for something like that for a long 
time, and your article fits my case exactly. 
Kindly tell me about what size drawing 


of instruments. A.—We should recommend 
a drawing board 28inches long and 21 inches 
wide ; T square, 28 inches long ; set square, 
13 inches long, containing the angles of 90, 
60 and 30 degrees ; and one set square con- 
taining the angles of 90 and 45 degrees, the 
sides about 8 inches long. For a fuller de- 
scription of these tools see our issues Novem- 
ber 20, 27, 1886. The instruments have 
been illustrated in our issues of December 
4, 1886, and February 19, 1887. The prices 
vary according to quality; we should advise 
you to buy good ones; about $20 we con- 
sider to be a fair price for the set. This does 
not include the drawing board and squares, 
which may cost about $2.50. 


(407) W. M. L., Brooklyn, N. Y., writes: 
In the AMERICAN Macuinist I saw the fol- 
‘lowing passage: ‘‘I consider a knowledge 
of practical, plane and solid geometry and 
machine drawing and construction as neces- 
sary qualifications in a good mechanic,” etc. 
Now, wishing to be a good mechanic, and 
not having a knowledge of the above, can 
and will you inform me where I can get 
books on each subject; their names and 
prices? A.—See article treating on ‘*What 
to Study,” in ourissue of February 19th, 
current volume; for the publishers’ names 
see answer to Question 380, in our issue of 
August 20, current volume. 
elementary text-books will cost more than 
$2, some of them less. Some of the books 
treating on the higher branches of engineer- 
ing cost as much as $6 each. 2. Please give 
name of a book treating on lathes and lathe 
work. A.—We do not know of a book that 
covers these subjects thoroughly; probably 





‘Turning Lathes”: A manual for techni- 
cal schools and apprentices, by James 
Lukin, B. A., may suit you. 

(408) K., Buffalo, N. Y., writes: Please 


give mearule for finding the diameter of pis- 
ton rod. A.—The diameter of a piston rod may 
be found by the following rules: When a 
single piston rod is used for a cylinder, di- 
vide the diameter of the cylinder in inches 
by a constant of 60, and multiply the 
quotient by the square root of the absolute 
steam pressure; this product will be the 
diameter of the rod in inches. By absolute 
pressure we mean the boiler pressure plus 
15 pounds. When two piston rods are used, 
the same rule is employed, excepting the 
constant, Which should be 80 in place of 60. 
These rules may be expressed by symbols 
as follows: Let Y denote the diameter of 
the cylinder in inches ; P the absolute steam 


pressure, and d the diameter of the piston 
rod in inches. Then we have, for single 
piston rods, 
i= x a/ P 
60 


and for double piston rods, 


dD 

= / P 

Example: What should be the diameter of 
a single piston rod for a cylinder 16 inches 
diameter? The boiler pressure is 66 pounds. 
The absolute pressure will be 66 + 15 = 81 
|pounds. Now substituting for 
| the ir values, we have 


16 . 36 
6 * V 81 = BH 


The foregoing rules are generally used for 
condensing engities, and tor piston rods of 
the ordinary length; that is, for piston rods 
whose length is equal to 7 or 8 times the 
diameter of the rod. When the piston rods 
are very long, say from 10 to 15 diameters 
and over, it is better to use a constant of 
45 in place of 60. The constant 45 should 
also be used for piston rods in oscillating 
engines. For non-condensing engines, some 
engineers take the square root of the 
boiler pressure in place of the square root of 


d 








d= ) 


the absolute pressure in the foregoing for- 
mulas. 2. Please give me a rule for laying 
; outa common slide valve; or, if you have 


and the con- | 


symbols | Manning, Maxwell & Moore, 


find the distance between eccentric rod pins | 
the | 





board I will require, and the probable cost | 
| you refer relates to triple-expansion engine ; 


None of the Is 





| constant 7,639; the quotient will be the area 


| 
| 


Shafting Straighteners. H. Wells, Tampa, Fla. 
‘*Bradley’s Power Hammers, the best in the 
| world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 


| 


2.4 inches. | 


}square inches; the corresponding diameter 





NIST 


| 
paper can I} 
1890, page 5. | 


already published it, in what 
find it? See our issue of May 1, 
(409) W. B.C, iia: | 
Tam about to build a compound engine, | 
high pressure cylinder will be 6 inches diam- | 
eter; stroke, 6 inches ; initial steam pressure, 
about 60 pounds ; revolutions per minute, | 
500. Kindly give me the proper size of the | 
low-pressure cylinder. In one of yourissues, 
sie iking of a triple-expansion engine, you 
gave a rule which was 14 times the diameter 
of the high-pressure cylinder for the inter- | 
mediate cylinder, and 2} times the diameter | 
of the high-pressure cylinder for the low | Pr 
pressure cylinder. In another issue relating 
to a small yacht engine you gave 23 inches 
diameter for the high-pressure cylinder, and 
54 inches diameter for the low-pressure cyl- 
inder. If itis not asking too much, will you 
please explain why in one case you compute 
the size of cylinder 14 times, and in the 
other case twice the size of the high- pressure 
clinder ? Please give rule to compute the 
size of low-pressure cylinders when the di 
ameter of the high-pressure cylinder is given. 
Also give a rule to find the proper diameter 


Waterbury, Conn. 


of steam pipes for these engines. .A.—You 
overlook the fact that the yacht engine is a 
compound engine, and the rule to which 


you will also notice that in giving this rule 
in answer to Question 308, in our issue of 
July 9, current volume, we have stated that 
there are several rules for computing the di 
ameters of the cylinders; and the chief point 
at issue between rival engineering establish 


ments, as wellas between ¢ngineers gener- 
ally, isas to what is the best ratio of cylin 


der capacity. For compound engines the 
rulein general use is to make the cylinder ratio 
equal to the total ratio of expansion, multi 
plied by the decimal part of the stroke com 
pleted by the small piston when the steam 
is cut off in its cylinder. For instance, if 
the engine you intend to build is non-con 
densing, the ratio of expansion will probably 
be about 4; if now steam is cut off in the 
high-pressure cylinder at 4 stroke then the 
cylinder ratio will be 4 x .5 = 2; that is to 
say, the area of the large cylinder should be 
twice that of the small one. In your en- 
gine the area of the 6-inch cylinder will be 
28,27 square inches, hence the area of the 
large cylinder should be 28.27 X 2=56.54 
will be 84 inches nearly. If, on the other 
hand, the engine is to be a condensing one, 
the total number of expansions will probably 
be 11, and if steam is cut off at 44 stroke, 
then the cylinder ratio should be 11 x &: 

3.3; that is to say, the area of the large cyl- 
inder should be 3.3 times that of the small 
one. Hence under these conditions the area 
of the large cylinder in your engine should 
be 28.27 «& 3.3 = 93.291 square inches; the 
corresponding diameter will be 11 inches 
nearly. For finding the diameters of cylin 
ders for a triple-expansion engine we must 
refer you to the answer of Question 3808. 
The area of the steam pipe should be ,4) of 
the area of the steam ports. The area of 
the steam port is found by multiplying the 
square of the diameter of the cylinder in 
inches by the speed of piston in feet per 
minute, and dividing the product by the 


of each steam port in square inches. 
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A. M. Grist, Yorkville, S. C., contemplates put- 
ting ina plant with capacity for 30 incandescent 
lights. 

The Gilbert Clock Company, of Winsted, Conn., 
has broken ground for another building, 40x60 feet 
in size. 
will erect 
a cost of 


The Excelsior Iron Works, Chicago, 1l., 
a five-story machine shop, 74x91 feet, at 
$40,000. 

Saunders’ Cotton-mills, Saundersville, Mass., are 
making some improvements in their plant and ma- 
chinery. 

The Missouri Pacific has begun the work of re- 
building the shops at Cypress, in Kansas, near Kan- 
sas City. 

Leonard & Cornell, boiler makers, of Jackson, 
Mich., contemplate removing their works to EIk- 
hart, Ind. 

The Thorndike Cotton Company is to build an 
addition to the picker house at Thorndike, Mass., 
40x70 feet. 

The Shawhan Electrical Works, a new industry 
at Concord, Mass., will start up soon with twenty- 
five hands. 

The West Superior Iron and Steel Company, at 
West Superior, Wis., will soon inaugurate the mak- 
ing of steel. 

A cotton-mill is to be erected at Lafayette, Ga., 
by A. R. Steel and others. It will be known 
the Union Mill. 

The Grand Haven Electric Light and Power Com- 
pany. Grand Haven, Mich., has been incorporated; 
capital, $10,000. 

It is stated that a $150,000 stock company is being 
organized, to establish a manufacturing enterprise 
in Orlando, Fla. 


as 


The Southern Engine and Boiler Works Com 
pany, Jackson, Tenn., will build a new boiler house 
65x100 feet in size. 

The Lowell (Mass.) Steam Boiler Works, recently 
destroyed by fire. are to be rebuilt at once on a 
much larger scale. 

J. F. Brown & Co., proprietors of the Ronceverte 


Wheel Company, will erect a wheel factory at 
Ronceverte, W. Va. 
It is reported that the Central Railroad of 


Georgia wili put new machinery in its machine 
shops at Macon, Ga. 

Operations at the new works of the Rolled Steel 
Wheel Company, at Kensington, Pa., may be com 
menced by October. 

The erection of an electric light plant is being 
discussed at Franklin, Ky. M. 8. Harris, mayor, 
can give particulars. 

The North Highlands Electric Railway Company, 
Columbus, Ga , will build a power plant to operate 
its electrical railway. 

The sheet-mill of the Reading Iron Company, of 
Reading. Pa., has shut down for repairs. An addi- 
tion 80x100 will be erected. 

Forty-one carloads of machinery have been de- 
livered at Blaine, Pa.. for the new safe and lock 
works being erected there. 

It is stated that a stock company is being organ- 
ized to build a cotton-mill at Concord, N.C, and 
$75,000 has been subscribed. 


Plans are being prepared by the American Tube 
and Iron Company to extend its Youngstown plant 
and increase the production. 


Report hasit that the South Tredegar Iron Works, 
Chattanooga, Tenn., will pass into other hands and 
the plant be greatly improved. 


Philadelphia (Pa) parties will erect aluminum 
works near Bryant, Ark., as recently reported ; 
work to commence October Ist. 


A stock company is being organized to erect an 
ice factory at Chickamauga, Ga. E. Van Winkle, 
of Atlanta, can give information. 


Db. C. Ebaugh, of Greenville, 8S. C., has made a 
proposition for the organization of a $100,000 stock 


company to erect a fertilizer factory. 


The Low Adjustable Car Company, of Chicago, 
Ill., with a capital stock of $1,000,000, has been in- 
corporated by H. N. Greene and others. 

The American Car Company, of St. Paul, Minn, 
has been incorporated by W. Rutton, Emil Alexan 
der, T. Papin, Jr., with capital stock of $100,000. 


The Hanover Machine Works have been organ- 
ized, with a capital stock of $100,000, at Frederick, 
Md, for the purpose of manufacturing machinery. 


The Chattanooga (Tenn.) Elevator Manufactur- 
ing Company will, it is reported, put new machin 
ery in, and increase the capacity of its elevator 
works. 

The J. W. Porter Boiler and Tank Company, of 
Pittsburgh, formerly the Carroll-Porter Company, 
have increased their capital stock from $50,000 to 
$100,000. 


The Great Northern contemplates the erection 
of a building designed to embrace a testing labora- 
tory and a brass foundry, to be located at the St. 
Paul shops. 


J. W. O'Meara, F. G. Dietrich, J. M. Bradley and 
others have incorporated the Automatic Machine 
Company at Washington, D. C., witha capital stock 
of $250,000. 


AMERICAN 


The Chattanooga Saw Works, which purchased 
the Piedmont (Ala.) Foundry and Machine Works, 
will sell the plant as it stands or move it to Chatta- 
nooga, Tenn. 

It is thought that arrangements will be made 
whereby the Muncaster-McKaig Iron and Steel 
Shafting Works will be removed from Cumberland, 
Md , to Youngstown, O. 

It is stated that R. D. Smith & Co., of Birming- 
ham, Ala, have leased the iron furnance of the 
Birmingham Furnace and Manufacturing Com- 
pany, at Trussville, Ala. 

The Wormer Machinery Company, St. Louis, has 
been incorporated; capital, $3.000. The stock- 
holders are Theo. K. Wermer, Alfred M. Shepard 
and Frank Hargensieker. 

A large plant will probably be erected at Chelsea. 
Mass., by the George W. Sweet Steel Car Wheel 
Company. The plans call for an 86x84 brick machine 
shop and foundry building. 

The Belfast Machine and Foundry Company, re- 
cently organized in Belfast, Me , is well under way 
and doing good business. Work their new 
foundry is progressing rapidly. 


on 


In connection with the Dennis & Roberts machine 
shop at Watkins, N. Y., E. H. Spicer intends to 
establish a molding plant. A cupola will be built 
and castings of all kinds produced. 

The president of the Bessemer (Ala.) Pipe Works 
has said that his company will double the present 
capacity of that plant in the near future. The 
pay-roll now numbers about 600 men. 

The Beecher Bolt Threading Machine Company, 
of Chicago, is a new incorporation, with a capital 
stock of $100,000. The incorporators are: J. A. 
Beecher, G. W. Gale and J. E. Harder. 

A new mill for merchant bar-iron will be con- 
structed at Anniston, Ala., by the United States 
Rolling Stock Company, which now has fourteen 
puddling and heating furnaces in operation. 

Much of the machinery for the armor plate-mill 
of Carnegie, Phipps & Co , at Homestead, Pa., has 
arrived, and been placed in position. The manu- 
facture of these plates will not be long delayed. 

The Rockingham Combination Slat and Wire 
Fence Machine Company has been incorporated at 
Harrisonburg, Va., to manufacture and deal in slat 
and wire fence machines ; capital stock, $50,000. 
Plans have been prepared for the  horse-nail 
works to be erected on Van Rensselaer Island at 
Greenbush, N. Y. The main building measures 52x 
208 feet, and will have a truss roof, covered with 
slate. 

Messrs. Naylor & Co., of Pittsburgh, Pa., have 
leased the Sharon (formerly Vernon) Furnace, at 


Sharon, Pa., and will overhaul and modernize 
it. The furnace will be started up the first of 
October. 

Tbe contract has been closed by which the 


Wright steel shovel works are to locate in Ander- 
son, Ind. This factory was located in Beaver Falls, 
Pa. After removal, it will give employment to 
about 150 men. 


The Columbia Horseshoe Nail Company’s new 
plant at New Milford, Ill., is completed, with the 
exception of placing the machinery in place, which 
will be done at once and the plant put in operation 
within 30 days. 


The Courtwright Manufacturing Company, of 
Detroit, manufacturer of railroad hand cars and 
other supplies, will soon remove its works to Ben- 
ton Harbor, Mich., where land has been purchased 
for new works. 


It is stated that a Sheffield (England) manufac- 
tory, with $2,000,000 of capital, is desirous of re- 
moving its plant to some point in the South, and 
that negotiations are to be commenced to locate it 
in Chattanooga, Tenn. 


The Chicago Equipment Co. has been formed, 
to manufacture and deal in cars, locomotives, rails 
and all kinds of railroad supplies; capital stock, 
$1,000,000 ; incorporators, R. H. Pugh, R  Willbe 
force and H. S. Monroe. 


The Peoria Fence Company, of Peoria, Ill., was 
organized onthe 19th inst., for the purpose of manu 
facturing and selling a combination wire and iron 
fence. Frank Garthuvit and Martin V. B. Cumet- 
ford are the incorporators. 


The Duquesne Tube Works Company, which re- 
cently erected large additions to its plant at 
Duquesne, Pa., has decided to increase the capital 
stock from $100,000 to $150,000, and will shortly add 
a rolling-mill to its capacity. 


The Cincinnati Corrugating Company, Piqua, 
Ohio, has issued a very neat circular, showing 


what it makes in the way of corrugated metals for 
roofing and building generally. The 
catalogue is an interesting one. 


purposes 


We have received from Jules Derriey, of Paris, a 
catalogue of printing machinery, embracing presses 
in a great variety, both power and foot-presses. A 
large number of letters attest to the estimation in 
which the presses shown are held. 

It is reported that the plant of the Solid Steel 
Works, at Alliance, Ohio, will be extended so as to 
double the capacity of the present works. The 
rapidly increasing business of the company renders 
it necessary to enlarge their facilities. 


The Chattanooga Saw Company has, it is re 





The Upson Nut Company at Unionville, Conn., | 
will build a brick engine-house, to be located be- | 
tween the office and forging-room, and near the | 


hose-house, 


ported, purchased the Piedmont Foundry and Ma- 
chine Company’s plant at Piedmont, Ala., and will 


A new company, to be known as the Clark Cuta 
way Harrow Company. has been formed at Hig 
ganum, Conn., to succeed the defunct Higganum 
Manufacturing Company. The capital stock is to 
be $50,000, divided into 2,000 shares of $25 each. 

A company, of Providence, RK. I, has had repre- 
sentatives in Anderson. Ind., looking for a suitable 
site for the erection of its steel works. The prod- 
uct of the factory will be steel goods of various 
kinds, and will give employment to about 500 men. 

A new company, to be known as the Windsor 
Company, has been organized at North Adams, 
Mass, to succeed the Freeman Manufacturing 
Company and start up the works. 
tion was organized under the laws of New Jersey. 

There is a probability that the steel works of the 
Colorado Coal and Iron Company, at Bessemer, 
Col., will start up in the near future. New engines 
and cranes are being erected, and arrangements 
have been made for the introduction of gas as 
fuel. 

The American Fertilizing Company, of Norfolk, 
has, it is stated, purchased property at Gosport, 
Portsmouth, Va., and will move its entire plant to 
the site. A building two stories, 150x100 feet, 
with a tower 40 feet square, wil., it is said, be 
erected for the works. 

The Minnesota Iron Car Company, who failed 
several months ago, has passed into the hands of 
the Duluth Manufacturing Company, a new cor pora- 
tion just formed under the laws of New Jersey, 
with a capital of $1,250,000. The works already 
have orders for 1,000 cars. 


The Baltimore & Ohio Railroad Company has 
secured 65 acres of land at Cumberland, Md., upon 
which to erect shops and establish freight yards. 
The shops at Keyser, Piedmont and Martinsburg 
will be moved to Cumberland when the shops at 
the latter place are completed. 


The contract for the Boston and Montana Copper 
Company’s new steel buildings at Great Falls has 
been awarded to the Berlin [ron Bridge Company, 
of East Berlin. The machinery for the smelter is 
to be supplied by Fraser & Chalmers. The contract 
price for the buildings is said to be $58,000. 


The Florida Fiber Company, Jacksonville, Fla.. 
capital, $40,000, owns 1,310 acres near Fort Lauder- 
dale, in Dade County. On this land it has put out 
200,000 sisal plants which it is now cultivating, and 
at the same time it is procuring its machinery for 
fiber making. and is building houses and shops. 


John S. Cleland, W. J. Kiskadin and others, of 
Pittsburgh, will make application for a charter for 
an intended corporation, to be known as the Na- 
tional Separating and Manufacturing Company, of 
Pittsburgh, the character and object of which is 


the manufacture of iron and steel, and other 
metals. 
The Attalla Iron and Steel Company, Ala, pro- 


poses to finish and put in operation the buildings, 
etc., of the Attalla Foundry Company, upon which 
ithas an option. It has closed a contract with W. 
G. Lunsford, of Birmingham, for two blocks of 
property for the purpose of erecting a foundry and 
machine shop. 


Messrs. G. P. Putnam’s Sons, publishers, of West 
Twenty-third street, New York, have purchased, 
through Charles Field Griffen & Co., a tract of land 
at Mamaroneck, N. Y., near the station, on which 
they contemplate the erection of a large factory 
building for the uses of their business. They will 
employ about 200 hands. 


The Essex Iron Company, of New York, recently 
incorporated with the State Department, have filed 
a certificate setting forth that their capital stock, 
25,000, has been subscribed for as follows: Wm. 
Hf. Searles, 520 shares; Otis H. Cutler, 5 shares; J. 
M. Lewis, 50 shares; Romeo T. Betts, 50 shares; 
Gustav Lindenthal, 625 shares. 


Messrs. English, Morse & Co., of Kansas, Mo., 
manufacturers of steam and hydraulic machinery, 
tools and supplies, have dissolved partnership, Mr. 
A. H. Morse retiring from the business. The Eng- 
lish Supply and Engine Company has been incor- 
porated, with a capital of $50,000, and will succeed 
the firm of English, Morse & Co. 


The Curran Oil saving Bearing Company, of Chi- 
eago, has been incorporated, with capital stock of 


$100,000. The company will manufacture an oil- 
saving bearing for car journals and other ma- 
chinery. Wm. Curran, R. T. Bertelsen, Herman 


Lorenz, August C. Glover and Friedrich Roehl are 
the stockholders of the company 


The West Albany shops of the New York Cen 
tral & Hudson River Railroad, West Albany, 
N. Y., which were burned last May, are nearly re- 
built. The roof will be of iron, and is being made 
by the Hilton Bridge Company, Albany, N. Y. A 
large amount of new machinery and tools is to be 
purchased for the renewed car shops. 


The Alabama Rolling-mills Company, of Gate 
City, Ala., is pushing the work of rebuilding its 
plant very rapidly. The property was almost 
totally destroyed by fire a few weeks ago. The 
new mili will be increased in capacity by the addi- 
tion of seven puddling furnaces. Operations will 
begin again about the Ist of September. 


The Alabama Rolling-mills plant, at Gate City, 
Ala., is being rapidly rebuilt, and it is expected 
that work can be resumed on or about the Ist 


The corpora- | 





The interest inthe proposed new $1,000,000 stee] 
| plant at Ensley, Ala., is increasing, and it is now 
almost certain that it will be secured. Over $600, 
000 has already been subscribed to the enterprise, 
| and Mr. T. J. Hillman, the president of the com- 
| pany, has been assured that the remaining $400,000 


ean be obtained. Birmingham has subscribed 
about $300,000. 
W. J. Fitzsimmons, secretary Board of Trade, 


writes that four largeindustries have madea propo 
sition to the Land Company to locate their plants 
at Newport News, Va., and a steel plant is believed 
to be among the number. A cutlery factory to em 
ploy 500 men is also said to be included. The Old 
| Dominion Land Company (C. B. Oreutt, president, 

1 Broadway, New York City, can give information. 


At the Boston Iron and Steel Company’s plant, 
at McKeesport, Pa., a new puddle-mill, of about 30 
furnaces, with necessary muck rolls and hammers. 
has been started up. When placed in full opera 
tion it will employ about 300 men. Work bas al- 
ready been commenced on a big finishing depart- 
ment for the mill, which is now under the control 
of the newly organized National Tube Works Com- 
pany. 

The works of the Henry C. Hart Manufacturing 
Company, at 492 Franklin street, Detroit, 
burned on the evening of the 13th inst. The loss is 
estimated at over $100,000. The company will re 
build at once, but for the present will probably be 
obliged to have a portion of their orders filled out- 
side. The “Standard” car water closet is made 
by this firm, as well as brass railings for car inter?- 
ors and other light railway supplies. 


were 


The Columbia Steel Car Company has been reor- 
ganized, Mr. B. F. Holmes and a number of New 
York railroad men having purchased a controlling 
interest. The Columbia Car Company controls a 
large tract of land at Riverview and Revere Park, 
about a mile south of Desplaines, Ill., and is build- 
ing an extensive plant for the manufacture of steel 
cars. The buildings now under way comprise an 
erecting shop, blacksmith shop and wood and paint 
shops. 


C. W. Osgood & Son recently dedicated their 
new machine shop at Bellows Falls, Vt. The shop 
is one of the best machine shops in Vermont. It is 
260 feet long and 60 feet wide, and is built after the 
modern models of machine shops. It is of brick. 
finished inside in white to increase the light, and 
all the work is of the most substantiai character. 
Che firm has begun to move their machinery from 
the old shop, and expect to be settled in the new 
factory early in September. 


The Great Western Iron and Steel Works are 
rapidly pushing the building of the blast furnace 
and works at Kirkland, Wash. The blast furnaces 
will be 75 feet high, with a i7-foot bosh, and will 
have a capacity of 1,000 tons of pig-iron per week. 
The hot-blast stoves will be 72 feet high and and 26 
feet in diameter, of the Ford & Moncur pattern. 
The two blowing engines have steam eylinders 42 
inches in diameter, 5-foot stroke, and will be capa- 
ble of developing 1.500 H. P. 


Richard Dobbins, proprietor of the Lowell (Mass.) 
steam boiler works, which were burned out. re- 
cently, has had his insurance adjusted, and will 
immediately commence to rebuild. The new shop 
will be built upon the same lines as the other, 
only it will have 1,000 feet more floor room, an 
addition made necessary by the increasing busi- 
ness. That portion of the shop where the forges 
are, and the boiler-room, will be built of brick. In- 
stead of the old iron stack there will be built a sub 
stantial brick chimney. 


James J. Hill’s residence at St. Paul, Minn., is to 
be lighted by electricity furnished by what is said 
to be one of the largest storage batteries in exist- 
ence. The installation will comprise 600 cells in 
sixty series of ten each, which will give storage ca- 
pacity for running 650 sixteen candle-power incan- 
descent lamps for ten hours. The power for this 
plant is to be supplied by a sixty-four horse-power 
air engine, which is now being built by The Ticon 
deroga Machine Company, of Ticonderoga, N. Y. 
Few are aware of the fact that air engines of this 
high capacity are obtainable. The inventors of 
this machine having perfected it, are now putting 
it on the market. For this engine the claim is 
made that it runs on less than one half the fuel 
that the ordinary steam engine and boiler of equal 
capacity require, and that itis perfectly free from 
danger of explosion, using no boiler. It 
less, having no exhaust or blow-off. 


is noise- 
The National Democrat, of Cassopotis, Mich., has 
the following: A largely attended meeting was 
held in the court house Tuesday evening to con 
sider the question of the desirability and advisa 
bility of the village of Cassopolis constructing a 
system of water-works. 8. T. Read was called to 
the chair, and G. M. Kingsbury appointed secre 
tary. There was but little discussion of the sub 
ject,all who did speak, however, agreeing as to 
the desirability of some system of water-works 
which would furnish an abundant supply of water 
to make an efficient fire protection for the whole 
village. The question of its cost, and the desira- 
bility of the village incurring the indebtedness, was 
not discussed. G. M. Kingsbury, M. L. Howell and 
C, A. Ritter were appointed a committee to ascer 
tain the probable expense of laying the necessary 
pipes, and putting in a pumping plant, and what 
the annual expenses of keeping the plant running 
would be, and also what revenue from water users 





prox. Many improvements will be made in the 





remove same to Chattanooga, Tenn., organizing a 
. . | 
$100,000 company to put it in operation, ! 


plant, which will also be enlarged to the extent of | 
seven puddling furnaces, These mills, it will be | 
remembered, were recentiv destroyed by fire. | 


might reasonably be looked for. The committee 


was instructed to report at a meeting to be called 
by the president when the 
report, 


‘committee is ready to 
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The Effect of Heat on the Strength 
of Materials. 


(From an article published in Industries.) 


The effects of low temperatures on the 
mechanical properties of iron and steel ap- 
pear to have received rather more attention 
than those of high temperatures. On Febru- 
ary 10th, 1880, a paper was read by Mr. John 
James Webster, before the Institution of 
Civil Engineers, on ‘‘ Iron and Steel at Low 
Temperatures,” in which, before recounting 
his own experiences, the author gives a brief 
account of the work done by previous in 
vestigators in the same direction. 

The most elaborate and careful experi- 
ments of this kind on record are those by 
Mr. Knut Styffe, Director of the Royal 
Technological Institute at Stockholm, car- 
ried out in 1865 for the information of a 
The fol- 
lowing conclusions were arrived at by Mr. 
Styffe : 

(1) ‘‘ That the absolute strength of iron 
and steel is not diminished by cold, but that 
even at the lowest temperature which ever 
occurs in Sweden it is at least as great as at 
the ordinary temperature (about 60° Fahr.)” 

(2) ‘‘That at temperatures between 212 
and 392° Fahr. thé absolute strength of 
steel is nearly the same as at the ordinary 
temperature, but in soft iron it is always 


Swedish government committee. 


—_ 


greater.” 
(8) ‘* That 
the extensibility less in severe cold than at 
the ordinary temperature; but that from 
266° to 320° Fahr. it is generally diminished, 
not to any great extent, indeed, in steel, but 


neither in steel nor in iron is 


considerably in iron.” 

(4) ‘* That the limit of elasticity in both 
steel and iron lies higher in severe cold ; but 
that at about 284° Fahr. it is lower, at least 
in iron, than at the ordinary temperature.” 

(5) ‘* That the modulus of elasticity in both 
steel and iron is increased on reduction of 
temperature, and diminished on elevation of 
temperature ; but that these variations never 
exceed 0.05 per cent. for a change of tem- 
perature of 1.8° Fahr. and therefore such 
variations, at least for ordinary purposes, 
are of no special importance.” 

Mr. ©. P. Sandberg, from whose transla- 
tion of Mr. Styffe’s report the 
quoted, made in 1867 a number of tests of 


above is 
iron rails at various temperatures by means 
of a falling weight, since he was of opinion 
that, although Mr. Styffe’s conclusions were 
perfectly correct as vegards tensile strength, 
they might not apply to the resistance of 
Mr. 
Sandberg convinced himself that ‘* the break- 


iron to impact at low temperatures, 


ing strain” of iron such as was usually em 
ployed for rails, ‘‘as tested by sudden blows 
or shocks, is considerably influenced by cold; 
such iron exhibiting at 10° Fahr. only from 


one third to one-fourth of the strength 
which it possesses at 84° Fahr.” Mr. Web 
ster, however, in the paper to which we 


have previously referred, gives reasons for 
doubting the accuracy of Mr. Sandberg’s 
deductions, since the tests at the lower tem 
perature were nearly all made with 21 ft. 
lengths of rail, while those at the higher 
temperatures were made with short lengths, 
the supports in every case being the same 
distance apart. 


We now come to Mr. Webster’s own re 








searches in this field. The materials tested | 


were wrought-iron, cast-iron, Bessemer steel, 


best cast steel, and malleable cast-iron. 
Three series of experiments were directed | 
to ascertaining, respectively, the tensile | 


strengths, transverse strengths, and resist 
ance to impact of the materials at tempera 
tures of 50 KF. 
were confined to cast-iron, 


The transverse tests 
The results of 
the tensile tests on wrought-iron and steel 


and 5 


agree generally with those observed by Mr. 
Styffe, and show clearly ‘‘ that severe cold 
dves not affect the tensile strength of the 
materials, but that it the ductil- 
ity of each of them” to the extent of L per 


increases 


cent. in iron and 38 per cent, in steel. 
Mr. Webster found, further—(1) 
When bars of cast-iron submitted 


* that 
to 
transverse strain at a low temperature, their 


are a 


strength is diminished about 38 per cent. and 
their flexibility about 16 per cent.” ; (2) that 


| the Indiana field. 


AMERICAN 


‘*when bars of wrought-iron, malleable cast- 
iron, steel, and ordinary cast-iron are sub-| 
jected to a force of impact ata temperature | 
F., the force required to break them | 
and the extent of their flexibility are re- 
duced as follows, viz. : 


of 5 


Reduction of Force Reduction of 
of Impact. Flexibility. 
Wrought-iron About 3 peret. About 18 per ct. 
Steel(best caststeel) “1 +e + ee 
Maileable cast-iron 


116 
Cast-iron 


21 


. a 
not taken.” 

The Bessemer steel tested by Mr. Webster 
was of a harder quality than that used in 
the German experiments which we have de- 
scribed, the former having breaking 
strength of about 46 tons per square inch, | 


a 


with an elongation of at most 18.8 per cent. | 
in 6} in., while the hardest quality of the 
latter had an ultimate stress of about 30.5 
tons per square inch, and an elongation of 
over 26 per cent. ina length of about 8 in. 
(equivalent to rather more in 6} in.) 

The experience of railway engineers in 
Russia, Canada, and other countries where 
the winter is severe is that the breakages of 
rails and tires are far more numerous in the 
cold weather than in summer. On this ac- 
count a softer class of steel is employed in 
Russia, and, we believe, in Sweden, for rails, 
than is usual in more temperate climates. 

The evidence extant in relation to this mat- 
ter leaves no doubt that the capability of 
wrought-iron or steel to resist impact is re 
duced by cold. On the other band, what, 
for the sake of convenient distinction, may 
be termed its static strength, is not impaired 
by low temperatures. The former fact 
chiefly of importance in connection with 
railway material, the latter is reassuring as 


is 


regards the safety of all structures not liable 
to sudden shocks. There is obviously scope 
for further scientific investigation, both 


to the effects of cold and heat on 


as 
materials 
of construction ; more especially, it seems 
to us, would more precise information be 
welcome on the manner in which the be- 
havior of steel at different 
varies according to its quality. Weare glad 
to learn that it is the intention of the 
man technical societies named at the 
to continue of 
have noticed the first installment. 

It seems extremely probable that some 
connection will be found to exist between 
the phenomena to which we have just. re- 
ferred and those observed by M. Osmond, 
and described in his paper on ‘‘ The Critical 
Points of Iron and Steel,” read the 
Iron and Steel Institute on May 7th, 1890 
(see Industries, Vol. VIIT, page 446). M. 
Osmond, it may be remembered, found that 
at certain temperatures sudden alterations 
taking place in the physical properties of iron 


temperatures 


Ger- 
outset 
which 


the researches, we 


before 


and steel are indicated by changes in the 
of That 
changes must correspond to modifications in 
the strength and elasticity of the materials 


rate cooling (or heating). such 


is a very plausible hypothesis, the confirma- 
tion of which would add another contribu 
tion to the ever accumulating mass of evi 
the intimate relationship 
existing between different branches of sci 


dence showing 
ence, and more especially between physical 
and chemical science. 
cape 
How Natural Gas Goes. 


An Indianapolis dispatch says : 
‘* Further disclosures are made as to the 


| for belts; but we are 





diminution of the supply of natural gas in 
The present supply for | 
the city of Indianapolis is obtained from a 
of wells, and it 
tinually to open new ones. 


new set is necessary con 


Experience has | 
; : ‘ | 
proved, according to the published figures, | 

| 


| that the average iife of a well, when drawn 


upon continually, is about three years. In 
the beginning the supply was obtained at a 
point in the field twenty miles distant from | 


| 
Indianapolis. Now it is necessary to bring | 


the gas a distance of nearly forty miles, and | old saying that it is dangerous to stand under | 


the wells are now within a few miles of the | 
heart of the field. 

* These to enforce | 
economy in the use of the fuel, and to se- 


facts are disclosed 


cure the introduction of the meter system, 
: yee | 
instead of permitting consumers to burn all} 
the gas they want for a fixed yearly charge, 


There is great waste in the manufactories.”’ 


MACHINIST 


Moderately Cheap Gas. 

A Cleveland, Ohio, dispatch says : 

In the local gas fight over the ordinance 
reducing the price of gas to 60 cents per 
thousand, the city won in the first round in 
the Circuit Court yesterday. The gas com 
panies had brought an injunction suit to for- 
bid the city government’s publishing the or- 


dinance, publication under the law being 


necessary to validity. The court decided in 
3 ) 
rife 


as to what step the companies will take next. 


the city’s favor, and speculation is now 


| The ordinance was published this morning 


and is now ineffect, and September bills will 


have to be made out at sixty cents. The 


| city’s case has been admirably managed by 


Corporation-Counsel Meyer, and the chances 
of the companies breaking down the ordi 
nance seem very small. 


9 ie 


New Sound Steamers, 


The 
ship Company 


Providence and Stonington Steam 
will add magnificent 
new steamers next summer to their present 
splendid fleet. They are being built by the 
Harlan & Hollingsworth Company, of Wil- 
mington. They will be propelled by screw 
instead of side wheels, and will 


two 


be the most 
luxurious steamers that have ever floated on 
the Sound. 

For speed, safety, capacity, comfort and 
beauty the new vessels will far surpass the | 
magnificent side-wheel boats of the present, | 
The 
Length on water line, 302 feet ; length over | 
all, 310 feet; beam deck, 45 feet; overall, 60 | 
feet; depthof hold, 174 feet 
in the hull are to be of steel, having a tensile 
strength of from 60,000 to 68,000 pounds. 


dimensions of the steamers will be :| 


All the plates | 





11 


| right if the storm is immediately overhead, 
which can be ascertained by noting that the 
| flashes and the reports are simultaneous. In 
| doors it is dangerous to sit near metal ob 
jects, such as mirrors, picture frames, and 
wire bell-pulls; but particularly near the 
fire, metal grate, the soot, and 
the column of heated gases in the chimney 
are likely to °° A safe 
place is be the middle of a 
room, especially in a room in the middle 
story of the house ; but according to a recent 
| lecture of Professor Rowland, of Baltimore, 
a distinguished physicist, the safest of all 
places is an iron (or metal) bedstead. Lying 
on this, one is ina kind of metal cage, which 
acts as a lightning screen. — London Globe. 


because the 


draw ” the discharge. 


believed to 


| The New York Tribune has the following 


| rather sensational dispatch from San Fran 
| cisco 
| ‘There is something peculiar in the 


| tactics of the managers of the Temescal tin 
mines in Southern California, The company 
lis largely owned by English capitalists who 
| have bought debenture bonds, and it is 

openly charged by those who have seen the 
| recent operations at the mine that these 

English owners are trying to freeze out other 
stockholders and gain control. The 
| work of production, which could be pushed 
| at once, is delayed by various pretexts. The 





thus 


| only explanation of this policy of failing to 


take advantage of the fine opportunity to 
produce tin is that pressure has been brought 


>| to bear on the English holders of the securi 


ties to shut down the mine so as to lessen the 
competition caused by the MeKinley_ bill. 
| San Bernardino County is rich in coal and 
iron, and the success of the Temescal tin 


mines would have led to the establishment of 

Each boat will be furnished with four}, tin-plate factory at San Diego as well a 
a ove pad « . “as 

Scotch boilers of 60,000 pounds steel, and|jron and steel. works All these facto 


capable of sustaining a bursting pressure of 
160 pounds. 

The vessels will make a speed of seventcen 
miles an hour with 400 passengers and 600 
Both 
well equipped with the modern conveniences 


tons of freight aboard. boats will be 
for lighting, heating, and supplying water. 
A peculiar feature will be the gallery deck 
over the promenade deck forward, where 


ries would cut into English industries and 
the easiest way to prevent it was to check 
the production of tin in California.” 


‘s —-<—>o— 





A woman in a telegraph office is almost as 
much out of her element as she is at a teller’s 
window in a bank, or as amanisin a dry- 
goods store. A young lady of this town 
tried to senda telegram to a friend whom 


| 
ls] , os . 
, — , she expected to ‘ oy reek 
will be located a dining room, a smoking | I 7 Visit her this week, and 
bart l 1i “jon the blank wrote: ‘‘Come this week 
room and a barber shop, commanding an] gure, and stay as long as you can.” She 
unobstructed view, inviting the coolest | carefully underscored the words she wanted 
breezes and presenting the pleasantest pros- | ¢™phasized and complacently handed in the 
’ | Sen cre 2 Pe > P y * 
pects.— The Press. | Saeeeng to the operator.—Buffalo Courier. 
ee 2 Phe above is probably true, and it is just 


Camels’ Hair Belting. 


One of the latest things in the way of a 
belt in this country, though it is more fa- 
maliar in England, is belting made of camels’ 
hair. The first 
who has had experience in buying a camel's 


thought of the mechanic 


hair shawl for his wife, and paying five or 
six hundred dollars for it, is that camel's 
hair is altogether too expensive a material 


informed that this de- 


| pends upon what particular kind of hair is 


that kinds of camel's 


hair, that is, hair which comes from certain 


selected, and some 


parts of the body, is not so expensive as to 


prohibit its use for this purpose. Among 


the advantages claimed for the belts are, | 
they are absolutely uniform in strength and | 


elasticity at either surface or at either edge, 
so that they run true and smoothly; have 
only one joint in them, which can be made 
as good and smooth as any other part of the 
belt ; it is stronger than leather belting, and 
more durable; its adhesion is better, and it 


is adapted to use in exposed places where it | 


is liable to become wet. At present the 


only manufacturers of this belting in this 
the Rossendale Belting Com 
pany, Euclid avenue, Newark, N. J. 


country are 


ie 


Recent thunder-storms have contirmed the 


trees during lightning. Isolated trees are 


|}more apt to be struck than a clump, and 


especially if they are near 


An oak 


tree by a pond is considered by electricians 


water, 


to lie flaton the ground than to stand up- 





about as true of the average man as it is of 
the average woman, 


‘* Please” and “truly,” 
with other similar expressions, are not. un- 
common in the instance of telegrams indited 
| by business men, though, of course, 
| out of place in business messages. 


away 


ape 


It begins to look as if the construction of 
| the much-talked-of Hennepin Canal was to 
| : : , 
| go on after a while, as proceedings for con- 


} 


demning land have been begun in the courts. 
Congress has authorized the construction of 
this canal, which to connect 
and Mississippi Rivers. 


is the Illinois 
The plans call for 
a Channel eighty feet wide and seven feet 
deep. 
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s’ Supplies and Iron. 


New York, September 5, 1891. 

Iron —American Pig—There is a little more activ- 
ity in the market, but prices are as yet unaffected 
by this, and sales continue at low figures. 

We quote: Standard Northern brands, No. 1 
Foundry, $16.75 to $18; No. 2, $15.50 to $16.50: 
Gray Forge at $13.90 to $15. Southern brands of 
good quality are quoted at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
| to $14.50 for No. 3. 
| Scotch Pig—We quote Coltness at $23, Eglington, 

$20.50. 


Copper—The market for Lake continues dull, and 
there are indications of a disposition to shade 
prices slightly from previous quotations, though 
| prices are not regularly lower. Values for Lake 
are 12.30¢, to 12.40c, Casting copper, 114c. to 11Ke. 
Arizona Ingot, 12e. 

Lead—Owing to a difference between buyers and 
sellers as to real values, business has been light. 
| Values are nominal, and about 4. 45c. to 4.55c. in 
| car load lots. 
Spelter—Transactions have taken piace at 4 90c. 
| in car load lots, and thus the actual value is fixed : 
something which had not 


1 been done before for 
some time, 


There is some indication of improved 


|as offering a particularly unsafe position, In | trade. 

fact, water and damp ground are to be _ Tin—Not much has been done, and the specula- 
tive interest seems quiet. The foreign murket is 

avoided, as well as trees It would be safer lower, and that, together with an increasing supply 


here, has a tendency to weaken prices. 


Quotations 
for spot are 20¢ 
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Antimony 
Hallett’s, 10c.; 

Lard Oil 
City; 


Prices are somewhat easier. We quote 
Cookson’'s, 12¢.; L. X., 10%e. 

The market is steady at 54e. 
Western, 53c. 


* WANTED* 


** Situation and Help’’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





assistant having finished an en 


An draftsman 
gagement desires position. sox 53. Am. MACH. 
Spanish correspondent desires px sition ; formerly 
engaged in S. American trade; N. Y. refs. Address 


Ivor, Virginia. 

Young Norwegian, graduate of technical college, 
and with some practical experience 
as draftsman. X. X., care AMERIC¢ AN MACHINIST. 

Wanted—A position by technical graduate: op 
portunity for learning will be particularly consid 
ered. Box 50, AMERICAN MACHINIST. 

Wanted—Position as foreman machinist by a man 
accustomed to heavy steam engine work and pump- 


( ‘orrespondent., 


ing machinery; good refs. Hancock, Am. Macu. 
Wanted—Situation as foreman or assistant in 
an engine shop incity or near by. Address J. D. 


King, 443 West 32d street, N. Y. 
Wanted —A first-class foundry foreman on print 


ing press and general work. A young man pre 
ferred. Address, giving age, past and present em 


ployers, W. H. M.. Box 235, Boston, Mass. 
Wanted—Position as draftsman by a Swede with 
10 years exp. in the drawing-room & one year in the 
machine shop; coliege gré iduate ; A 1refs.; “con 
siderable inventive ability.”” H. L., Am. MACHINIST. 


Wanted—Position as foreman or supt. bya young 
man at present foreman ina large western shop: 
practical machinist and draftsman of jigs, etc., for 
interchangeable work. Box 52, Am. MACHINIST. 

Wanted—Superintendent for a machine shop em- 
ploying about 300 men in the manufacture of small 
tools: good opportunity for a competent and pro 
gressive man. Address, stating age, experience, 
and salary expected, Box 47. AMERICAN MACHINIST. 

Wanted—A position as supt. or foreman by a 
first-class mechanic; thoroughly understands model, 


die and tool making: has been connected with 
some of the finest work done in the country. Cor- 


respondence solicited, references exchanged. 
dress Box 51, AMERICAN MACHINIST. 

Wanted—A pattern maker familiar with steam 
dredge work; one who can make working draw- 
ings, and is sober and reliable, to go to atown of 
12.000 inhabitants in Northwestern Pennsylvania. 
Address, giving age, reference and price, ** Dredge,” 
AMERICAN MACHINIST. 

Wanted—A good machinist who has had some ex- 
perience as a traveling salesman, and who is willing 


to engage with reliable parties to travel a part or | 


all of the time. Please state particulars in regard 
lo past experience, give references, and state wages 
expected. Address Box 44, AMERICAN MACHINIST. 

Wanted—A 1st-class foreman for a floor of 50 
hands on medium and light work. Must have good 
judgment, executive ability, and be well posted in 
the modern methods of getting out work of a good 
grade economically. A good opening for the right 
man, who must be thoroughly competent. Address, 
with age, experience, and salary expected, Balti- 
more, care AMERICAN MACHINIST. 


for Prime | 


wants position | 


Ad- | 


=Wanted—A young graduate with a good theoreti- 
cal knowledge of electricity and drafting, who 
would like to spend a yearin applying his knowl- 
| edge where there are good facilities for perfecting 
himself as a designer of electric machinery. Must 
have some natural talent, and enough theory for 
designing electric motors, etc. Salary small for 
first year. Address, with refs., Graduate, Am. Macn. 
Wanted—At a machine shop near New York, 
employing about fifty men, a thoroughly com- 
petent foreman having immediate charge of men, 
who is willing to carry out ideas, methods and 
orders given him. in as thorough and conscien- 
tious manner as he would do if they originated 
| with himself; one methodical in his habits. and 
thoroughly acquainted with, and capable of admin- 
istering efficient shop discipline, to the end that the 
work turned out will be done skillfully and eco- 
nomically. A man with t@chnical education or 
| some training in technical school or its equivalent 
| preferred; state age, experience, and salary re- 
quired, A. B. C., Am. MACHINIST. 





1: MISCELLANEOUS WANTS 


| Advertisements will be inserted under this head at 
85 cents per line, each insertion. 








Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 


| Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
| Light and fine machinery to order: Foot Fs a 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


test Bolt Header in the world for $50. prt ss 
C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties to build for the en 
trade. Bluefield Iron Works, Bluefield, W. 
Wanted—Novelties to build. MeNair Rebs c om- 
pany, Meadville, Pa. 
Working drawings of machinery and plans of mills 
drawn. Address Box 40, AMERICAN MACHINIST. 
Special leather and cement for covering pulleys: 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 


Fine Automatic Machy. Punch, Die & Screw Mach. 
Work Specialities. Send sample forlow estimates. 


| Novelty Mach. Works, Orange, N. J. P. O. Box 434. 
For Sale Cheap or Exchange—Eleven right and 


ieft modern Patent Automatic Cut-off Engine Pat- 
terns & Drawings, from 10” to 20’, B9, Am. Macu., 


For Sale—Three 3-ton jib cranes, 20 feet height 
of mast, swing in space of 35 feet. Apply to The 
J. Morton Poole Company, Wilmington, Delaware. 


Wanted—Agents for the Machinists’ Hand-hook 
on lathe screw cutting, figuring speed, setting valves. 
etc., ete. Price 50 cts. Loetzer & Bynon, Sayre, Pa. 


Machine shop and boiler shop, with all necessary 
tools, for sale or rent; located at West Point, Pa., 
| twenty-four miles from Philadelphia. For particu- 
lars address D. C. Wismer, Quakertown, Pa. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 





and electrical books which are given free with each 
Pittsburgh Boiler Secale Resolvent. 
Pittsb’gh, Pa 


S 


barrel of the 
Pittsburgh Boiler Scale Resolvent Co.. 


E WELDLESS BE 
TEE. * COLD DRAWN 
John S. Leng’s Son & Co. New York 
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REPUTATION. 
{ Men test everything in this world 
by what it produces. 


2000 


IN USE 


BRADLEY & COMPANY, 
SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anbD BOSTON. 
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MANUAL OF § 


TEAM ENGINE, 


By Prof. ROBERT H. THURSTON. 


art IL—HISTORY, STR 


900 Pages Profusely Illustrated. 


JOHN WILEY & 


UCTURE AND THEORY. 


8vo., Cloth, - - $7.50 





16” 


LATHF. 


BEAMAN & SMITH, 
PROVIDENCE, R. I. 





SONS, New York. 
"HEELOCK ENGINE FOR SALE, 


\ In perfect condition. Can be seen running 
till about Oct. 15, when it will be replaced by a 


larger engine. Size 14x42, 8 h. p., with 80 Ibs. 
steam. NEWELL BROS. MFG. CO., Springfield, 
Mass. 





C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 











LIGHT WEIGHT SURFACE AND JET CONDENSERS, 


93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patent Surface Condensers, 


ALSO THE 


Wheeler ‘‘ Admiralty” Condenser, 
With Patent Screw Glands. 
The Wheeler-Lighthall Condenser, 
With Patent Waterproof Packing. 
FOR STEAM YACHTS, ETC, SEND FOR PAMPHLET, 








THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 








TOOL & DIE STEEL 


Pittsburgh, Pa. of Uniform Quality and Great Strength. 


Chicago, IIIs. 
New York, N. Y. 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and_ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. J ‘ 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. aj 


FINE TAPS, DIES, REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES, 


LATHES 












AGHTNING 
CENTRE REAMER 





Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and (ther Labor-saving “ools. Send for Price List 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 
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DIES, &C, 


4 All Kinds in Stock. 
Gold Medal, Paris, 1889. 


ESs0P § STEER 


ANUFACTORY, 





Chief American Office, 
JOHN ST., NEW YORK, 


EFFIELD, 
ENCLAND. 
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STEKL.”’ Greatly increase rome, speeds and feeds. then compare 
the work you turn off with that done by any other known Steel 
This will make the first cost of “ Mushet’s ” look insignificant. 
“anc St EELO 
rITANIC e 143 Liberty St., NEW YORK. 
s 
A. J. WILKINSON & CO. 


WILLIAM JESSOP . & SONS, LD./°™ 
8. M. JONES 4, CO., 
Box 3600. 
BOSTON, MASS. 


R Mi USH ETS How to get the best results with “R. MUSHET’S SPECIAL 
11 & 13 Oliver St., BOSTON, MASS. 
SEND FOR CIRCULAR. 





VOEAU TOU PEY TOE ET COA PEOAREL STA 


0 CTT UOT #1 





EU MT mI TT Mitra ! 
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ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and ene cneted Price List Free by Mail 










We are pre — to take Contracts for applying 
‘iteam Pipe and Boiler Coverings in any part of the 
United States. 


H.W, JOGNS KANUTACTORING (0, 


87 Maiden Lane, NEW YORK. 


87 MAIDEN LANE, 
NEW YORK. 





















BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPRCVED PATTERNS! LATE DESIGNS! 
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NICHOLSON FILE COMPANY, 


bahia Aon ha R. IL 








PCHOLSON PILE 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





T= BERLIN nO ae C0,|s 


Office and Works: East Berlin, Conn. 


@ poe 


SSO OOO 





The above illustration shows an interior view of the Machine Shop designe d and built by us for the 


Newport News Ship Building & Dry Dock Co., 


at Newport News, Va. 


The photograph was 


taken looking diagonally across the Machine Shop into the gallery lear and shows the 
first and second floors in the lean-to and the traveling crane in the main portion 


of the Machine Shop. The building is 1 


100 ft. in width by 300 ft. in length, 


the central portion being 50 ft. in width. two stories high, with a 


wing on each side 25 ft. in width. 
building is served by 


central portion of the 


The floor space in the 
a 


hydraulic crane as shown in the illustration. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 
AGENCIES: 


S. W. BOWLES, Jr., Western Manager, 
556 Rookery Building, Chieago, Lil. 


W. E. STEARNS, 


318 Odd Fellows Building, St. Louis, Mo. 








Cuan, Favzeowen & Mosroy Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 60., 


96 to 106 Bates Street, 


Truing Device, which is inexpensive, 
The whole 


Send for 


DETROIT, MICH. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


Metal-Working Machinery. 


OFFICE AND WORKS: 


Nos. 13 to 21 
FITCHBURG, MASS. 


SEND FOR CATALOCUE E. 


MAIN STREET, 


1f-ineh Engine Lathe. 





OF 





m= L:COUNT’'S LIGHT STEEL DOG. 


INCH. PRICE. No. INCH PRICE. | 


-* 


No. 
Rivine ae $ .35 8 $1.10 | 
eee. ee .B5 Small Set of 8—5.50 | 
3 34 50 26 . 1.40} 
4 | ee 60 10 eee 
Be 144 75 2 316..... 1.70 
6.....1% ‘8 | 12 1:90 
7 1% 1.00 Fuil Set of 12 12.00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These 
Cross St., London, England. 


goods are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 








30 inch, 42 ny pay 3 60 tach Pulley Lethe 


For Simultaneously Boring and Turning Palleys 
both straight and crowning face, Cone Pulleys, Gear 


Blanks, and a variety of other work. 
Manufactured by 
RICHMOND, IND. 
Duplicate Circular mailed on application. 
| | 
N } oT, ) : ; 1" ; n, 
Mh For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
For Machines or Information, address the 
Manutacturer, 


The Henley Machine Tool Works, 
ACHINER 
RODS AND WIRE FOR DRAWING. 

1S. W. GOODYEAR, Waterbury, Gt. 














Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 


’ 





THE IX L. DRAWING STAND 


PATENTED.- 
With or without board. 


The pet and most convenient Draw- 
g Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0 


QA BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa, 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE ty ANTI-FRICTION oy Pe EVER 
ERED TO THE TRADE 
Satisfac Stion Gates ed in Every Case. 















VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





Two second-hand Harris Corliss Engines, 
75 and 150 H. P. one 50 and one 6 
Ebsk, 50 H. P. Buckeye: 
also a full line of new Engines, both high and 
medium speed, with or without 
Cut-off. Send for quotations. 


S. L. HOLT & BART, 


67 SUDBURY STREET, 
BOSTON, MASS. 


‘teste once paleo 
beh: A Jemetemee dd 


~ MACHINISTS: SCALES 


PATENT END GRADUATION 

Wo Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. Y. 


, for sale; 


Westinghouse; one 


Automatic 





Perry 
_ reuse. 





TIT TTT 


— 








HENRY CAREY BAIRD & CO.,, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS. 
S10 Walnut St., Philadelphia, 
(Our New and Revised Catalogue of Practical and Scien 
tiflc Books, 87 pages, 8vo., and our other ¢ ‘atalogues and ¢ ir 
culars the whole covering every branch of Science applied 


to the Arts, sent free ana free of postage to any one in any 
part of the world who will furnish his address. 


H. C. SCHRAMM, 





Mechanical + Engineer, 


CONSTRUCTOR OF MACHINERY AND CONTRACTOR, 


{7 North Juniper Street, 
(Opposite City Hall,) 
PHILADELPHIA, PA. 


THE NORTON DRILLS. 


fv, FOR LIGHT, SEN SENSITIVE 
AND RAPID DRILLING. 













1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con- 
venient, sensitive and durable Drill 
on the market 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


PATTERN MAKERS 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 
See Cut of “TRIMMER” in 
next week’s issue. 


Over 3,500 in Use. 
Write for Catalogue. 





Beware of Im- 
itations, 


THE FOX MACHINE CO., 


825 N. Front Street, Grand Rapids, Mich, 
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BUFFALO FORGE CO., BUFFALO, N. Y. 


U.S. 


STANDARD 
PUNCHES 


0 
D 
° 
S| 
+4 
m 
2 
o 
m 
A 











THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAP’ ESS end GREATEST EFFICIENCY. 
Can be put on withom 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6” to 

60’ diameter in stock. 


COOKE & CO., 
MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &e, 








Mention AMERICAN MACHINIST, 


SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO 






Manufacts urers of Set, Cap & 
Machine Screws, Studs. etc. 


GEARS 


Gear cutters mathematically designed and made 
for small gearing of clock and watch work, either 
epicycloidal or involute, also wheel and _ pinion 
cutting of the above sizes. 


AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Kegistered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E, ¢., England. 


American and European Patents obtained at equitable 
Special Facilities for Sale of Foreign Patents through 
A good invention is worth as much in 


rates. 
our London House 
Great Brituin as in the U.S. Comy 
ployed on premises. We refer to wel 
machine trades for whom we have done business. 


etent draftsmen em 


Epitome of the World’s Patent Laws and Statistics 


ent Free on Application. 


known men ip the 


Bussell’s Patent Interchangeable Lathe Tool 


Vime Saving. Fasily Adjusted, 













SSS i 


HiAli AVAL 
SS a NOM UREY 
No Bolts or Serews, 
For full information, address 
- W. REESE & CO., Sole Manufrs., 
182 FoLron STREET, NEW YORK. 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 
Henry R WoRTHINGTON 


88 LIBERTY STREET 
NEW YORK 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





HOWE’S'!l 


STEEL 


TAPS, DIES, PUNGHES, CHISELS, 
DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


Hu 
HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 


127 OLIVER ST., BOSTON. 


228 LAKE ST., CHICACO. 





circular and price list to 





ea = Ltd 


ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The fgg 

threading head is made entirely of steel. 

springs, caps, cases, blocks or die rings in or about the head, 
Sepasnte Heads and Dies Furniched. 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ill, U. 8. A. 


Agents for Great Britvin, CHARLES CHURC HILL & CO. 
21 Cross Street, Finsbury, London, E. C. 


No links, levers, 


Write for descriptive 


, England. 








Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Ironand Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cust 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 


blue prints of working drawings, extra. 





M B dgaPE e CAL LIPER 
pati ce Ss 


nee py! ie ete: 






By Wl different ae ANd we can place them 
on all sizes of our Ideal Calipers and Dividers. 

Ail springs warranted and replaced free of 
charge when broken from defects in make. Ideal 
and Leader Spring Dividers and Calipers. Ideal 
Surface Gauges, Depth Gauges, and Fine Machin- 
ists’ Tools. w lllustrated catalogue free to all. 

J. STEVENS ARMS & TOOL CO., 
P.O. Box 241, Chicopee Falls, Mass. 


” PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Cireulars. 
SPRINGFIELD WACHINE TOOL C0. 
SPRINGFIELD, OHIO. 












American Standard Gauge & Tool Works 
a DEL. 


Makers of Implements for 
mm Standard a ts. 






Fiat Bar Gauge. 
JAS, A, TAYLOR & CO 








Deposited in the v, §. $845,000.00. 


Poticies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Ace'dent. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES} 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 

Boston : Samuel Appleton, 28 Central St. 

New York: Edmund Dwight, Jr., General Agent, 51 Cedar 
Street. 

MIDDLE DEPARTMENT: Tattnall Paulding, Reside ont Adviser, 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, P hiladelphia. 

CHICAGO: Ge 0. A. Gilbert, 226 and 228 La Salle St. 

St. Louis . D. Hirsehbe rg Bro., 120 N. Third St. 


pi ena IN ALL THE PRINCIPAL CITIES 





RACTICAL 
DRAWING.” | — 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded ee of the 
American Machinist containing 
them will be sent by saat 4 any address 
in the U. S., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. 





Order now before our stock 
of papers is exhausted. 


ADDRESS 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
= CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mailto any address 
in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 











tat QTILES & PARKER PRES) CO, 


Middalietown, 
MANUFACTURERS OF 


»; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


Corr. 








Drop Presses, 





reae Slitting Shears, 
=> 


other 


ers’ Tools 





Punch and Shears Combined 


Vertical and Two-Spindle Milling 
Machines, Horizontal Boring Mills. 


PUNCHES and SHEARS, 


For Boiler Makers, 
Builders, Arch’! Iron Works, &c. 


E. W. BLISS COMPANY, vd. 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS © WORKING SHEET METALS, 


Forging Presses, Drawing Presses, 

Lever Presses, Embossing Presses, &c., &c. 
Dies of all kinds, Squaring, Trimming and 
for Rolling Mill and 
Work, Tinners’ 


and Canmak- 


Bridge and Ship 


Vertical Milling Machine. 





- 


THE BUFFALO STEAM PUMP CO 


BUFFALO, N.Y MANUFACTURERS 


. STEAM PUMPS 


ern | -y¥ SES =) Sher 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
: ABSOLUTELY First Cuass. 
— Discounts and Terms on Application. 














CANTON, 
OHIO. 





24 Xie X2%a 


19X6 X12 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum pe. rtesian Well Pumps, 
Power Pumps, Etc., Et 








Duplex Mine Pump. 





SNOW ‘STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as pare 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 

tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 
poses, Send for Circulars. JoHN Mastin & 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


THEPECK PATENT 
DRO OP PRES neck 








=KIN COMPLETE STEAM Pump © 


\ 10 Sizes FROM $7 10 $75 \ 


\Xcos WATER SUPPLY TANKS. 
Wale FIRE PUMPS ect. | 


& WRITE FOR 
~PRICES 4nvx 


=. Makers : DESCRIPTIVE. 











Emery and Corundum — 


FOR ALL PURPOSES. 











. We make 4 differ- 
ent processes 


BELLOWS 


‘Beam Micrometer 







Write for Catalogue. 


Guaranteed to give satisfac- 


tion. 


SPRINGFIELD EMERY WHEEL MFG, co. 











CATALOGUE to 





inp 0 emotes Uae Be ae 
: t | Street. 
STANDARD TOOL C0., Athol, Mass. Wheels grinding 30 tw b Sone 2 





W772 GENUINE 
| INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices, 


Endorsed by Practical Mechanics Everywhere. 


ADRIAN ac! cHIN Poni 


PRESSES <M Dies & SPECIAL MACHINERY, 
FORSHEET- METAL, WIRE PAPER & LEATHER. 
T Ea =121010) (NAN AAAS 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 

Irons and ‘Foundry Blowers. 

=~ e 





s 








NEW YORK. 


CONNERSVILLE, IND. 
3.8, TOWNSEND, Gel. AQ, ) 163 & 165 Washington St., 


COOKE & CO., Selling Agts., § 
Please Mention This Paper. 









P.H.& F.M. ROOTS, Mfr 
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Economy vt 
Absolute Safety from Destiuctive Explosion— Highest Attainable 
Fuel-- —Rapid Generation of Dry or Superheated Steam — Durability —Low Cost of Main 
tenance— Kase of Trans} vortation anc Gener al = iency are among the advantages 
yossessed by the ** Wharton-Harrison ” form of oiler. 
: Se ond for | Descriptive Pamphlet— Drawings, en a and Estimates promptly 
furnished for any amount of power from 4 H. P. 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
17 La Salo Street. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler. thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


~~ - 


POND ENGINEERING CO., 


ATLANTA, GA. 
9 No. Pryor Street. 


NEW YORK, N. ¥. 
41 Dey Street. 


my LOWE rare 


WITH ALL posi a pth 


















THE BEST TWENTY YEARS’ > RECORD me. touts. Calenee, 
IN EVERY RESPECT OF Kansas City, Omaha, 
ANY BOILER. Dallas, Seattle. 





Send for Description and Information on Boilers, 


THE BRIDGEPORT BOILER WORES, | The Best for Wood Patterns. 10 Sizes. 


BRIDCEPORT CONN. H. WHITE, 44 N. 4 St., Phila., Pa. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
veri. 


| Patent Stamped Brass Letters. 











Manufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses ard 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


For_installation of Com- 
plete Power Plants. 





Manufacturers of all ca of 


LATHE AND DRILL | 


CHUCKS 
var illustrated Catalogue, | & 


49-16 
6 

71-2 
101-8 i 


16 
18 1-2 
211-4 i 


| 
| 24 
| 


Diameter 
over all. 


in. 
in. 


13 14 in. 


15 


Westeatt Chur, remy aida Steam Engin 8 oud a, Da YDS. 


SCROLL COMBINATION LATHE CHUCKS. 


BoTH 3 AND 4 JAW 


Will hold in- } 
side of Jaws 





\ 


WESTCOTT’S PATENT. 





BOILER MEAD SUANGING MACHINE 





Rapid Work. 


Perfect Heads, with or without Dies. 
No H 


ole in Plate. Construction Simple. 
sajecelaninaceie Reasonable. 


JACOB CLARK, ARK, Mir. Renee 8 


“THE HORTON LATHE CHUCK” 


More than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 
- Independent 
Chucks, 
Combination Chucks, 


= Of Every Description. 
Send ‘for r 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—oR-— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 













A WA NA Bs 8 
WITH K&vERs s) BLUE quis § 


or “SDV ILE of 
MORE cHuck 
FOR FUR Rests PA one 
SENO FOR NEW SUE THE 





TRUMP CHOCK. 
The Cheapest and Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE c0., MFRS. 
Wilmington, Delaware, U. 


For Sale by CHAS. CHURCHILL *: aes Ltd. 
21 Cross Street, Finsbury, London, England. 










Made in 8 Sizes, viz.: No. i. Holds 0 to 4” 


0to 
0 to 


“ 


e ie 


DESCRIPTIVE (pt aro 


) Ox @ ©) DD 2D ane DD en Ee & 
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\ Sun & wo vA air DEALERS \ 
“8 185 15si2 gee | 
ne ~ Ar 0 OM 
26" 


H | Os 08 6G 
STYLE. USED 
FoR GENERAL 


Wo MACHIN(® 
RK THAN HER © 


MAN Gucx 


HARTFORD» 
CONN 








oomate. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 





$3, 
CYLINDER SICHT 


PATENT OILERS, °‘reen curs. 


Government Regulation 
tl POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 
BRASS FOUNDERS AND 


5). £. LONERGAN & 60. FOUNDER 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


PUNCHING = “SHEARING MACHINERY 
~ BULL ER MAKERS VERS 





































WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. de-ma 
The best non-conducting material known for a\i0 rk, 

Steam Pipes and Boilers. Can be easily 
moved and repeatedly reapplied. 
ITS PLASTIC NATURE megets AN ABSO- 

LUTELY TIGHT JOINT 
Requires less thickness than “any other 
covering, and is therefore the CHEAPEST. 
FOSSIL MEAL CO.. 2 Cedar Street, N. Y, 
GIESE, Proprietor. 


W. 





Est. 1319. NEW HAVEN, CT. 





Pratt’s Patent Positive 
Driving Drill Chuck. 


Distinctive Feature. 

Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
¥ mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 
Clayville, N. Y., U.S.A 











STARRETT'’S 


CINE TOOLS 


Skilled mechan- 
ics prefer them 
Live dealers sell 
them. 

Send for free 
lustrated 
logue. 


L. s. STARKETT, Atnoi, Mass.. 


INDON AGENTS: Chas, ¢ “hur hill & Co., 1 
21 Cross St., Finsbury. F. C 


il- 
Cata- 
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CLOUGH’S PATENT 





















A new Patent Application of DUPLEX GEAR CUTTER 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses. Lathe and == One pair of these Cutters cuts a 
all end thrust of Horizontal : ) pitch of interchangeable gear 
W\ Shaits in Machinery. 9% per \ i ) wheels from 15 teeth to a rack 
MA cent. of the friction overcome —— 5 N clusive. 
MN by this device. Full satisfac- SS J For circular and prices, address 














| tion guarant 


JOSIAH ROSS, R. M. CLOUGH, 








1443 to ———s TOLLAND, CONN. 
1459 

Niagara WES MURRAY= 

oe, | AZ [ENGRAVER ox WOD) 
N.Y. ANN’ ST. =:+ - NEW YORK: 








JOSEPH DIXON CRUCIBLE CO. 
Teneey bese N. J- 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

seld. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 





Penclis, Graphite Car Grease Graphite Perfect Lubri- 
cator, Belt Dressing, Crucibies, Plumbago Facing, 
Smoke- Stack Paint, etc. 


_Be nd for Illustrated Catalogue containing more information 
~~ Fane raphe and its uses than is in print elsewhere 





io any las 





FRICTION CLUTGH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoDCocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 









INDEPENDENT CHUCKS. 


(See Am. Macurtnist, Nov. 5, 1887.) 


Before buying Chucks of this Mer write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 


superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 56 OAK ST., NEW LON DON, CONN. 
S, A. SMITH, 23 S, Canal St., Chicago, Western Agt, 





PURE 


ALUMINUM, 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
porter to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 








The Moore & White Co. 


15th St. & Lehigh Ave. 
PHILADELPHIA, PA, 


The “‘ Moore & White” 
Friction Clutches 


AND 


Cut-Off Couplings, 








Send for Circulars. 








Send for Catalogue D. 


g Tt HOFPES. Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Snotty inns. 


HOPPES MANUFACTURING Co., 
SPRINGFIELD, OHIO. 





ACCUMULATORS. 








Independent 
Claw Jack. 


204, 206, 


208 & 210 E. 43d STREET, 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, punch ES, 
Jacks, Valves, Fittings, Packings, 





Pulling Jack. 


WATSON & STILLMAN, Manufacturers, 


NEW YORK, 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Mass. 


Pattern Makers’ 
Lathes, 


Engine Lathes, 
Metal Planers, 


Upright Drills, Pattern Makers’ 
Shapers. Saw Tables, 
Milling Jig Saws, 

Machines, Buzz Planers, 


Screw Machines, | | Steam Hammers 











Gear Cutting Helve Hammers, 
Machines, Bolt Cutters. 
Boring Mills, Flather 20 Inch Engine Lathe. Bolt Headers, 


Chucking Lathes, Nut Tappers. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 


ij RGY MFG C0 11158. 15th St., 
ENE  C0., 


PHILADELPHIA. 
MANUFACTURERS OF 


QUICK LIFTING AND LOWE RING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 
Gus arante ed to do 


PATENT CENTER GRINDERS “'rccwsie work. 


Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filled. SEND FOR CATALOGUE. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 

















FOR 
Substantial, Well Made, 
Low Priced, Patented, 


10 Inch Drills, 


With latest improvements, ee 
Combination or Wheel Feed, ad 
dress 


Sibley & Ware, 


PATENTS === 


J. NOTA McGILL, Attorney-at-Law, 
ATLANTIC BUILDING, WASHINGTON, D. C. 








for inventions procured 
Litigation, Searches, Opin 


NOVEL DESIGN, 


GISHOLT MACHINE Co. 
Madison, Wis., U.S. A. 








ions, &c. Trade Marks, La- | 





ature. 





Send for Catalogue. 
tion requiring high, even and controllable temper- 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Estimates made for any mechanical opera- 


No. 80 Nassau Street, New York. 





A. 


R. KING M’F’G COMPANY, — 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 


ugar CASTINGS anaes. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


You will mathe 6 » THE MORTON _ 















mistake that wi 
cost you Key-Way Cutter is the only ~# 
money. chine on the market 


that will cut a Key- 
Way and make a Key 
tofitit. Mr.Geo. New- 
comb, Salem, Mass., says as = 
lows: “The Key- maker is 
wonderful attachment, eR 
keys faster than a man can cut 
off the steel for it. The Key- 
way Cutter does a piece of 
work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key waysto 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly of RomMEO, MICH. 





Pat.KEY-SEAT SETTING GAUGE 


PATENT 


UNIVERSAL 
DEPTH ANGLE AND 
J:WYKE & CO 


Fine Machinists Tools 


SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


BoSTON, Mass. Send for LISTS 


J.-A. FAY & CO. as? 


BUILDERS OF IMPROVED * 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 

&c., &c. 
Allofthe highest standard of excellence - 
W. H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw. 














SHAPERS FOR 
Immediate Delivery, 


The Smith-Silk Machine Tool Co., 


KENTON, OHIO. 


ae FRICTION SHAPER. 





Double racks, spiral 
teeth, adjustable ta- 
ble, swivel jaw vise, 
feed adjustable, gears 
of phosphor bronze, 
bearings extra wide. 
bearings sel f-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 


O KEYS OR KEYSEATS 


ICHOLSON'S COMPRESSION 


SHAFT COUPLINGS. 
W. H, NICHOLSON & CO., - WILKES-BARRE, PA. 











IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 
DESIGNED FOR EXTRA HEAVY DUTY. 


ENGINE LATHES, IRON PLANERS, RADIAL DRILLS, 

TURRET LATHES, IRON SHAPERS, DRILL PRESSES, 

PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 
CHUCKING LATHES, SCREW MACHINES, POST DRILLS. 


THE LODGE & DAVID MACHINE T00L CO. 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, CHICAGO HOUSE, ST, LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. 823N. 2d St. Market & Water Sts. 





See Advertisement on page 20. 


Sf MO 


LODGE & DAVIS) 
MACHINE TOOL CO |. . 
CINC INNATIO_ 


} 
| 
se 
f 







BOSTON OFFICE, 
23 & 25 Purchase St. 





PHILADELPHIA 











OFFICE, 












19 N. Seventh St. 





Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


MID &M.CE 
TD. &M.CO, 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 





F. E. REED & CO. 
Worcester, Mass. 


= Fr 
£ y Ql N i LATH ES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Price $3 . BARKER'S 

















A IMPROVED 
iar 2 CENTER GRINDING 
wechige MACHINE. 

Guaranteed, Manufactured by 


Wwe. Barker & Co. 
CINCINNATI, O. 


CIRCULAR, 








t= (IMMEDIATE DELIVERY. 


16’ end 1eGeank 3 SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


FOOT POWER LATHES 


For Electrical 
: : and Experi- 

ss , mental work. 
—o For Gunsmiths 
and Tool Makers. For General 
Machine Shop Work. 

High grade tools; elegant in design, superior in 
eonstruction. The best foot pores lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices, 

W. F. & JNO. BARNES CoO. 


1995 Ruby Street, ROCKFORD, ILL. 


KEY SEATERS 
Portable and Stationary, 


Back-Cutting Attachment 
Key-Making Machines, 


Giant Key-Seater Co, 


EAST SAGINAW, MICH, 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
.. market for simplicity and 
= effective work. DAVIS & 
= COWGILL IRON WORKS, 
Omaha, Neb, 
















































Lathes, 


Planers, 
Drills, 
Slotters, 
Etc. 


NEW HAVEN MANUFAC’G CO., 


New Haven, 


Conn. 





JONES & LAMSON MACHINE CO., 





Springfield, Vt., U. S. A. 





L. W. POND MACHIN 


Manufacturers of and Dealers in 


Iron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 
SPECIALTY. 


Union St., 


WORCESTER, 
MASS. 


152 






= 
NN 








Z 





Complete Universa! 


Milling Machines. 


Plain Back Geared 
Milling Machines. 
Plain Universal 


Heads. 


All designed to meet 
the requirements of the 
best practice. 





KEMPSMITH 


Machine Tool Co,, 


MILWAUEEE, WIS. 













aan \ 


FOX & TURRET 


A SPECIALTY. 


GE MACHINE 


a ee. 


LATHES 


WORKS, 


MANUFACTURERS 


WATERFORD, 
N. Y. 





—— s 


SEND FOR CIRCULAR. 


SORRY St, 





17 





Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N,. WY. 





] 


THE GARYIN MACHINE CO 


Universal Milling Machine, 


S[[liq, puv seatqovy Zuri ‘sieurl[q ‘seqyey ‘sjooy, 
SIOHIOM WOIT PUY ,S{SIUIGOV[ Jo sUeINpORJNUB 





JOp10 0} FUjIN{ORJNUVU JO SPUTy [Te 10g Sfooy, [wIOedg 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 


HURLBUT’S / Patent Cut- 

/ ting-off and 
‘ae Centering 
Machine. 


Sizes 2”, 3’’, 4,6’, 6”. 
MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 
Chas. Churchill & 0o., Ltd, 


Circulars | "_ Agents, > London, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 















> Send for 





Bolt Cutting Machines. 





CHAS, CHURCHILL & C0., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 





' earn pad ——== 
j PRENTICE BROS., : 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 









21 Cross Street, Finsbury, 
London, England. 


2in.swing. Largest Va- 
riety of Britis manufac- 
tured in the world. 
Worcester, Mass. 


For Sale by CHAS. CHURCHILL & C0., Ltd. 








ee 












YP. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








Drilling Machines, |: 







NEW PATTERN! 


L’t’d, Agents 


3 
Cc 
& 
> 
e 
ee) 
= 
° 
a] 
Cc 
° 
a 


CHAS. CHURCHILL & CO., 
21 Cross St., 





THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLUM StTs., CINCINNATI, O. 


MULLER 


ee CS 

























=~ / With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO, 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 


SAW TABLES 


FOR 
PATTERN 
«MAKERS. 

i ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 





































4.5 and 6 Ft. SWING 


H. BICKFORD, 
LAKE VILLAGE, N. H. 


BORING AND TURNING MILLS, 


THE UNITED STATES NAVY 


requires most thorough and impar- 
tial testing of all steam engineering 
devices. This being the case, the 
public will certainly be convinced 
that the MASON Reducing Valve 
presents superior qualities, when we 
inform them that it is recommended 


for use in the Navy Department. 


THE MASON REGULATOR CO., 





BOs TON, 


MASS. 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LOG & ALLSTATTER Gi, 


HAMILTON, OHIO. 





Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, ‘Gate, Multiple Belt and Steam- Driven 


PUNCHES & SHEARS, 





*ONnSO[BIB) MON A0J PUGS 
“MIWWVH Q3NOIHSND Y3IMOd 
“SS3ZIS OOf€ YSAO 








Bar Iron Shear. 


READY FOR IMMEDIATE DELIVERY. 


One Open Side Extension Planer. 


To plane 72’ wide by 60” high by 20’ long, with Four Heads and 
Supplemental Rolling Table. This Planer is from our latest patterns. 
Weight about 54,000 lbs. 


THE DETRICK & HARVEY MACHINE CoO. 


BAUTINMORE, MD. 


ane Seen we 


paenveacry meas" Of 














FO 
er umostea 














“Tams CHAMPION BLACKSMETH'S Liven FORGE 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 
CATALOGU E SENT ON APPLICATION, 
12 Sizes of National Bolt Cutters. 


6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

8 sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shop:. 


RITTENHOUSE PATENT AnsY STABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 
Or other Structural Iron Workers, 


Designed for either straight or 
curved work. 
Prices and descriptive circular 
sent upon application. 
C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 














Manufacturers of 

















SPECIAL MILLING CUTTERS, REAMERS, DIES, TAPS, 


GEA RS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 





Adjustable Bladed Reamers. 
R. D. NUTTALL — 


| Designers ane Menufes all rs of Spe- 
: cial Machinery and Tools. 


y THE INDISPENSABLE LATHE DOG. 


\m DROP FORGED FROM 
c BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,%4” to 144"; No. 2, 4” to 244"; No. 3,1” to 34 
$7.50 Per set. 
These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 


607 Market St., PHILADELPHIA, PA. 














BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Etc, 


The WLLES & JONES C0, "32" 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


MACHINE TOOLS 


Boller Makers, Bridge uild- 
ers, Ship Bullders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


iit & ==> 


WORCESTER, MASS. 


DROP FORGINGS. 


A EA MIACH OHIO 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. : 
Also SEPARATE HEADS and DIES. : \ 







































PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885, 





FIRST PREMIUM, CINCINNATI] CENTENNIAL. 
Belt Power Air Pump and| BLAKE DAMPER REGULATOR, 
Condenser. é, 
The CONOVER MFG. CO, °s 
om) 
CONSULTING 33. 
MECHANICAL ENGINEERS eos 
95 LIBERTY STREKT, ac 
NEW YORK. Pulls 250 Ibs on ce 
No Air Locks. 15 to 50 per cent. | damper on 1-2 Jb. —=—2 
fuel saved or equal amount of | steam variation. & Z 
power gained. Runs with same aioe + : ) 
economy as engine. ‘ = 
Adapted toall kinds of En. Guaranteed reliable and accurate within one pound varia 
gines. Send for Circular. tion. Has differential motion. No Diaphragm. Nickel Plated. 





Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 


|AQR'S qty DOUBLE SCREW HOT 


600 Ibs. to 20 Tons capac 
carried in Stoc 


Full line of alll usu- 
ally in course of erection, 
from the small single 
track and trolley, to 
ton Teeveling and Jib 
Crane 

Radial Drills for Machine 

hop use. 

Spec ial Radials for 
Bridge Builders, 


Photosand Cuts on 
Application, 


ALFRED BOX & CO. 


Front, Poplar & Canal Sts, 
Philadelphia, Pa. 


DEFIANCE MACHINE. WORKS, 


BUILDERS OF 


WOOD-WORKING MACHINERY 











KEUFFEL & ESSER CO., NEW YORK. 
Sachi BLUE PRINT PAPER. 


Sacha 18 THE CHEAPEST, MO WASTE. NO FAILURES. 
Sacha MAKES THE BEST AND MOST PERMANENT PRINTS 
KEEPS LONGEST AND GIVES THE MOST PERMANENT PRINTS, 
WHEN WASHED AND DRIED 18 STRONGER THAN (T WAS BEFORE. 
IMITATIONS are plentiful The principal advantage claimed for the imitations te the low orice 
We ctaim that Kielido te the cheapest, for the reasons stated above. 
Samples, Price Lists And information cheerfully furnished. Photo Printing fer the Trade. 
























GENERAL»® EXPERIMENTAL 
MACHINE WORK. sesT FACILITIES IN CHICAGO. 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 


Urescent Lathe 2 Planet Tools 








S 
= FOR 
oe SPOKE, 
re WHEEL, 
S BEND- 
=> ING, 
WAGON, 
It will pay you many times over, to use (A) CAR- 
these Tools and throw away your old forged Y RIAGE 
ones. Send for Circular and Prices. AND 
‘HOOP FAC- 
FRASSE & CO TORS 
a5 — 
92 Park Row, New York. Patent Wheel Boxing Machine. P ao.phooel 








The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator B showed the greatest 
efficiency due to corrugations of interior surfaces. 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Separator. which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in ac pmpouery e 
test where all Separators are represente 

I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 






».. DRY STEAM. 


Simpson's Centrifugal 


Separator and Trap. 


For Supplying Clean and Dry Steam 
to Encinas, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against ‘lie outer walls, 
while the dry steam, goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 








NEW YORK. Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt 8t., N. Y. 
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a TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 
= in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
===. in Steam Consumption and superior regulation guar- 

- anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS” Ww L. nr 10 TELEPHONE BUILDING. ‘} N. W. ROBINSON, 154 Washington St., Chicago, Il!, 
y 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 


BOILER PURIFYING APPARATUS. 
MANUFACTURERS OF a 
WATER FILTERS 


PUMP GOVERNORS 





RENE WABLE 


SEAT VALVES ae 
RETURN a AND 


STEAM TRAPS” *. = =~ =: STEAM PUMPS 
Seno For Gurcucars. ALBANY STEAM TRAP CO. ALBANY, N.Y. 


“QTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., GAS 26h st LINE ENGI NES 


33d and Walnut Sts., PHILADELPHIA. Dwarfs in Size, but 
Branch Office, New York Agency, Giants in Strength. 
151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. \ Expense one cent an 


mhour per horse power 
hand requires but little 
fattention torun them 

Every En 
Guarantee Full 
re beng free by mail 























F. Over 35,000 Engines in Use 


to consume 25 to 75 per cent. less Gas 
er Gas Engine doing the same work. 


any 0 











P . 4 fention this paper. 
aoe VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
Te My _ Sold at all Machinists’ 
== a Supply Stores. 
' T. R. ALMOND 
83 & 85 Washington St. 
BRooktyn, N. Y. 

Four strokes of piston in one revolution of crank-shaft, 

expanding the charge to more than the original volume, 

driving out ali the products of combustion, and giving a 

working stroke at every revolution and in half the time 

coouneal by any otherengine. Send for Illustrated Circular 

HENRY WARDEN, MANUFACTURER, 

1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 

2 MACHINE TOOLS 
[Al Ul IN STOCK. 

New Pattern Upright, Boring and Turning Mill, 39 in. swing 
New Pattern Radial Drill, dril's to center of 78 in., auto. feed 
New Pattern Universal and Standard Milling Machines. 
New Pattern Crank Motion, 15 in. Adjustable Stroke Shaper. 
New Pattern Geared Shaper, 24 in. Stroke, complete 
Engine Lathe, 38 in.x16 ft., Perkins, heavy. 
32 in.x18 ft., Standard. 
ed = 28 in.x16 ft., Standard. 
Elevato S, “ «gr im x12 ft, 
e sh 25 in.x12 ft., New Haven, 


2d hand, c heap 


St | | 1 ] . S ae e+ F eneerr: 
Ke ¥ - n.x12-14 ft., Standard. 
oteam anc Ly arau IC, com 21 in.x10 ft., Perkins. 1 9-16 in. hole. 
] l . d re F ee ft., a 4 
“Te = e . * n.x8 ft., ‘itchburg. 
Pp ete y equ Ippe ’ or = “18 in. x6-8-19 t. Hendey, Plain & Taper Att 
° BA " 16 in x6-8-10 ft., nal ” = 
af ’ ‘4 r ad “16 in.x6 8 10 ft., Fitchburg, Plain & Taper 
iron work only. Atte Compound Rests! 
“ sad 15 in. x6 ft., Prentice, Cpmnennd Rest. 
bid % 14 in x6 ft., ‘itchburg, Plain & Taper. 
TH E 1B ANE & BopL EY (o.. “ “ 13 in.x6 ft.. Ames, 7-8 in. holes, Screw 


friction feeds complete 


CINCINNATI, O. special low price 














Planer, 2 tn.xé6 ft., Powell, modern, Al order 
sig 2% in.x5 ft., Walters, good oraer, cheap 
2% in.x6 ft., Fitchburg, latest pattern. 
24 in.x7 ft., ew Haven, 21 hand cheap 
36 in xi2ft, Powe il, heavy pattern 
76 in. (widened from 54 in.) x 54 in x25 ft.,2 belts, 2d 
hand, good order, price low. 

Drills, 20 21-25-28 and 32 in. Prentice. 
Shape ~~ oi Friction, 2 enee 3 , aped coder 
Screw Machine, No.1, wire feed, complete, good order, Brown 

Will Save its Cost in Oil et See id 
rofiling Machine, 2 spin xc or or, chanp. 
alone Several Times Bradley Steam Hammer, 800 lb., single frame, 2d hand 


per Annum. good ‘order 


SAVES ALSO IN LABOR AND COST pater Beive Comer, © Ib., 2d hand, good order. 
se. ratte ge size P unel nd Shear, sing! 
oF COTTON-WASTE, PREVENTS| — machineddhand, Ane "good Order 
RIPPING AND SPATTEBING. 
A POsITIV E FORCE FEED with the Send for Complete Sept. List. Just Out. 
most P REGULATION an 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the J o J - M cc A B E ¥ 


lubrication of machine Works 
equally well in every possi le position. 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 


68 Cortlandt Street, 


NEW YORK. 











Borinc & TURNING MILLS 
TURRET MACHINES, 


ATHE 





BripGerport MAcHINE Toot Works, 
E.PButtarp.Propr. BrIDGEPORT.COoNN. 





























MANUFACTURERS : 
OF IMPROVED -= 


CORILUSS, STEAM ENGINES | 


VARIETyS 
IN FULL babe y 


[omecere Poanre™ 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 


SOUTHWARK NAY ny TACHINE 00, PHILADELPHIA Ph 












































ConTRACTS 
TAKEN FOR 























FIC COMPANY Builders, 


WAYNESBORO, PA. 















































































SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


THE LEFFEL WATER WHEEL AND ENGINE C0. 


Build a Splendid Line of F N Cc i N E c 


if _—" “CONTAINED SIDE- -CRANK 
iy Pa —AND— 
RETURN 


rue BOILERS 


, 12, 16 and 20 Horse Power. 
ioe io Grade. Low in Price. Strictly First- 
class. In design and construc tion SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 

Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE £0. 


Greenmount Ave., SPRINGFIELD, OHIO, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 













eNO SKILLED ENGINEER 2 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 


Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass, 








THE TWISS iapaeves AUTOMATIC ENGINE 


With LIBERATING Valve Gear, 





CHANDLER & TAYLOR CO’S 


SELF-CONTAINED TE A Mf 
crn. ENGINES 


Are te oat, beg 
4 a !2 to 80 H. P.in Stock 


full load be- 
ALSO SUITABLE 


BOILERS 









Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN. 
Send for pmce before pur- 
chasing elsewhere. 





ment, 
on hand for imme- 
»iinte de live ay 





onan TERA TAYLOR CO. IN! “IANAPOLIS, “IND, 
W. C. YOUNG & CO., Wyieerios. Saye. 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








Ce 


“di gum 


USPENSION s. 


OR BOILER MAKERS. 








SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 











Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


AS BUILT BY 


TITE BALL & WOOD CO 

Office, 15 Cortlandt St., New York, 

Is superior in DESIGN, FINISH and WORKMA\ASHIP. In 
REGULATION and ECONOMY it has no equal. Bui t with new 
tools, from new patterns and after long experience, it should 
and D.Es mark the latest step in steam engin ering 
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BROWN & SHARPE MFG. C0.,| 


PROVIDENCE, R. I. 
No, 2 Surface Grinding Machine, 


For grinding punches, dies and parts of 
machines, cast iron or steel, either hard or 
soft. The entire cost of files is saved, and 
better surfaces are obtained at one-quarter 
the cost of labor usually expended in filing 
or stoning. 

This machine will grind a piece 36 inches 
long, 14 inches wide, 11% inches high, using 
a 12-inch wheel. 

Weight about 2500 lbs. 

The machines and tools described in cata- 
logue are usually kept in stock. 


S.A. SMITH, 


Western Representative, 


~ 23 SO. CANAL STREET, 


CHICAGO, ILL. 














_ =. L 
s- att. r 
rd aoe (aX? v] 


— 


COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO 


Te GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 








JENKINS BROS.’ 


WF othing but best Steam Metal used in the manufacture. 

KK eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK, 31 & 33 NW, CANAL STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA., 105 MILK STREET, BOSTON. 








VALVES. 


¥E& very valve tested and warranted, all parts interchangeable. | 





THE LODGE & DAVIS MACHINE TOOL C0. 


WORKES—CINCINNATI, oO. 


BUILDERS OF 
MACHINE SHOP 
OUTFITS. 


EASTERN HOUSE, 
64 Cortlandt Street, 
New York City. 


WESTERN HOUSE, 
68 & 70 So. Canal Stree’ cum 
Chicago, Ill. 






with Back Cear and Power Feed. 


PITTSBURGH HOUSE, cor. Market & Water Sts., Pittsb’gh, Pa. 

BOSTON OFFICE, 23 & 25 Purchase Street, Boston, Mass. 

PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa, 
Write for large cuts with full descriptions. 

See Advertisement, Page 16. 


GOULD &EBERHARDT 


25, 28, 32 and 40-inch Standard Drill Press, 





HIGH-CLASS MACHINE TOOLS. 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS, 


Write for Circulars. 


Drill Press with Automatic Tapping At- 
tachment and Compound t 


able. 











ee PRATT & WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


™—=—POWER SHEARS — 


— -— sntcaaaes ke Hand Bolt Heading, Power Screw 
d Bolt Blank Heading Machines. 


RNTRAOCTILE JIB CRANES, 
Roll Grooving Machines for Fiour Mill Use. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER COMPANY, 


EXARTEOORD, CONN.,., 






MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel. 


DROP FORGINGS " nis.sisrass Steet fer Electr 
iti ; - me 


Guns, forte wee , Sewing 





MAOHINISTS "ROOLS 
Machinery “Generally. 


Send for Illustrated 
Catalogue. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


THE METROPOLITAN AUTOMATIC INTECTOR 


TO START, —Open Valve K. 











WARNER & SWASEY, 





For IRONand BRASS WORK. \ 
Illustrated Catalogue on application. 


THE LAIDLAW & DUNN CO. 


CINCINNATI, O., 1, 4, ’91. 


The Hayden & Derby Mf; 
111 Liberty St., New 





as fo, ity. 


GENTLEMEN :—In’ response to yours of the 2nd, we desire to 
say that we have s sold a number of your Metropolitan Auto- 
matic Injectors, with pumping plants manufactured by us, 


and in all cases they have given the very best of satisfaction. 
They are simple in construction and very reliable. 
Yours ee oo 
OBERT LAIDLAW, Pres. 


The Hayden & Derby Mfg. Co., 


NO. 111 LIBERTY ST., NEW YORK. 





ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, DriHs, 
or anything in Machinists’ Tools 
or Supplies. 


W.P. DAVIS, 


J. M. ALLEN, Present. 

Wm. B. FRANKLIN, VICE-PRESIDENT. 
F. B. 
J. B. PIERCE, Srcretary & TREASURER. 







ALLEN, SEconpD VICE-PRESIDENT. 





GRANTS GEAR] WHEELS [and [GEARIOUITING 
of Jevery [kind] and }all [sizes, [ready [made [or] 
made) 
181.50, | Send | 


fo Reed tosis fu fees od 
i for | Catalogue | or | 


/&LELOR 


LAIN GTON | foram sea ne 


SPUR CEARED 


Rochester, N. Y. 
AND 


DLANERS.-~ me 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., , CINCINNATI, 0. 






















































an” x 97" » x £8! -~ sa 
sO) —2 a 


ne 


Manufacturer 


APS & DIE 


der 





_J.M.CARPENTER =... 


aa. TT 
au 


biiil 


PAW TUCKET.R.|I. 





